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BRITISH FOUNDRYMEN’S 
ASSOCIATION. 


To the Members: 

A meeting of the members of our As- 
sociation in the Lancashire district was 
held at Manchester, on Saturday, Novem- 
ber 4, 1905, a goodly number of members 
attending. Mr. John G. Stewart, Urms- 
ton, was voted to the chair, and after 
some discussion it was decided to form 
Branch No. 1 of the Association, to be 
called ‘‘The Lancashire District.’’ Mr. 
Wm. Russell, of Pendleton, was elected 
President; Mr. Sherburn, Warrington, 
Vice-President ; and Mr. John G. Stewart. 
Secretary. A committee of five members 
was appointed as follows :—Messrs. Ken- 
yon, Manchester; Carson, Manchester; 
Butler, Pendleton; Markland, Bolton: 
Howarth, Broadheath; with power to 
add to their number. The meetings will 
be held monthly. Papers appertaining to 
the foundry will be read and discussed. 
There will also be discussions on the diffi- 
culties and troublesome points that aro 
met with every day in the foundry. This 
will tend to broaden our views and to 
enable practice, science, and theory to 
rub shoulders against each other. 1 had 
much pleasure at being at the meeting, 
and feel sure that this is a step in the 
right direction. We hope to get the 
Birmingham district organised shortly. 
Other districts are getting attention. 

I hope to have the proceedings of our 
meeting in Glasgow in the hands of all 
our members in the course of a few days. 

Yours faithfully, 
F. W. Frvcu, 
Hon. Secretary, 
Kingston House, Lansdown Road, 
Gloucester. 


FOUNDRY COKE. 


Ir is a commonplace of foundry work 
that the coke employed should be of the 
best quality, as free as possible from all 
impurities, and of a sufficient density to 
withstand the attrition to which it is 
exposed. Other considerations should be 
subordinated to these ends in making 
coke for metallurgical operations.  In- 
deed, some manufacturers go so far as 
to sacrifice the by-products rather than 
run the risk of any deterioration. The 
question as to whether the extraction of 
the by-products really affects the value of 
the coke for metallurgical use is one 
about which there is apparently still 
some lingering difference of opinion. 

When by-product ovens were first in- 
troduced, there were many discussions 
and tests to determine the relative 
merits of by-product coke and_bee-hive 
coke. This comparison has been made 
under many conditions, and advocates of 
the by-product oven point out that there 
are records of by-product coke used in 
the foundry world, which are available to 
any who may be interested, which show 
that the results obtained by the use of 
this coke through long periods are 
superior to any produced from the best 
beehive coke obtainable. Similar data 
may be obtained regarding the use of 
coke in blast furnace practice. At the 
same time, all by-product coke is not as 
good as the best bee-hive, because retort 
ovens will make coke from many coals 
which cannot be satisfactorily coked in 
bee-hive ovens. Consequently, inferior 
coals have frequently been used, and a 
good deal of inferior coke has been pro- 
duced. There is still, however, a large 
field open to the experimental depart- 
ment of the by-product coke oven builder, 
looking to the production of first class 
by-product coke from inferior coals. 
There can be no doubt that the by- 
product oven is making progress every- 
where, but when we find a concern of 
the reputation and rg rer of Elders 
Navigation Collieries, Limited, declaring 
that a better coke is produced when the 
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by-products are not 
evident, as we have 
still some 
subject. 
Another point in foundry work -in re- 
gard to which the greatest care is 
exercised is the proportion of coke to 
iron, and it is now generally recognised 
that to stint the quantity used is but 
false economy. It is, in fact, very poor 
policy to make an apparently fine melt- 
ing ratio without taking into considera- 
tion the percentage of bad castings due 
to poor iron. It is always good practice 
to use an excess of coke. It pays to 
have hot iron for many reasons, because 


extracted, it is 
said, that there is 
difference of opinion on the 





country, and there are now extensive in- 
stallations in the various colliery dis- 
tricts, including South Wales, where some 
of the finest foundry coke to be pro- 
cured anywhere is made. Manufactured 
from. Welsh smalls, it commands a good 
price, and is at present realising from 
17s. 6d. to 19s. per ton, as compared with 
about 17s. in the North of England. 
Expensive machinery has been put down 
at several collieries for screening, wash- 
ing, and coking purposes. A modern 
plant of this character was recently sup- 
plied to the Garth Colliery of Elders 
Navigation Collieries, Limited, to which 
undertaking we have already referred. 








Fic. 1.—FRONT OF THE 


(1) It cuts off the moulders’ 
excuse for bad castings; (2) it enables 
small gates to be used on light work, 
giving clean castings and an easily de- 
tached gate and a smaller proportion of 
re-melt ; (3) iron is more easily skimmed 
when pouring and slag kept back; and 
(4) if a slight accident happens, such as 
the power shutting down, there is a 
margin of safety to work with. Quality 
and quantity, therefore, are alike de- 
sirable. 

In this country there are many sources 
of coke supply, the output having grown 
rapidly of late, and there is also no lack 
of quality. Modern coking plants are 
increasing in number all over’ the 


favourite 











WASHERY AND SCREEN HousE; GARTH COLLIERY. 


This Company uses Coppée ovens of the 
largest size. They are 30 ft. long by 2 oy 
wide by 6 ft. 6 in. high, and each take « 

charge of 6 tons 6 cwts. The time occu- 
pied in coking is 48 hours, as compared 
with 24 hours in smaller ovens, but the 
coke produced is denser and harder, and 
has a better appearance in consequence 
of the extra time given to it. In the old 
Drag ovens the coke had to be burned 
for 96 hours. Messrs. Elders do not 
extract the by-products in coking. They 
believe that by using the crude waste 
gases for steam-raising purposes they 
more than compensate themselves for any 
loss that may be incurred by not re- 
covering the by-products, and also hold 
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Fic 2.—Copp&E COKING OVENS; GARTH COLLIERY. 














Fic. 3.—BAcK OF Coprkk COKING OVENS, INCLUDING STEAM BOILER, 
WASHERY, AND Top OF DoWNCAST PIT; GARTH COLLIERY. 
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the view, as indicated above, that a 
better quality of coke is produced when 
the by-products are not extracted. 

The small coal for coking purposes is 
separated from the large by shaking- 
screens, and falls into large bunkers 
capable of holding 100 tons, from whence 
it is raised by elevators into a revolving 
screen. This revolving screen divides it 
into cobbles, nuts, and dead-small. These 
three sizes fall separately into sloping 
troughs, in which they are carried in 
constantly running streams of water into 


five washing-boxes—one for cobbles, two 
for nuts, and two for dead-small. In 
the washing-boxes the clean coal is 


separated from the rubbish by the pro- 
cess known as “jigging.” The clean 
cobbles and nuts are carried in streams 
of water to shaking and drying-screens. 
from which they slide on spiral shoots 


into bunkers just above the railway 
wagons intended to receive them. The 
dead-smal] is carried in the same way 


into the perforated buckets of an 
elevator, which raises it to the highest 
point of the building, and tips it into 
a trough, along which it is impelled hori- 
zontally by vertical plates of the width 
of the trough attached to a constantly 
moving endless chain at each end. There 
are eight holes in the trough—-two just 
above each of four drying bunkers. These 


holes can be closed by sliding a plate 
over them. When those nearest the 
elevator are open, all the coal falls 
through them into the nearest bunker. 


When they are closed, it is carried along 
to the next open one. Thus any desired 
bunker can be filled. The dead-small is 
left for 24 hours or more in the bunkers 
until most of the water it contained has 
drained off. Each bunker has a capacity 
of 100 tons. The coal is drawn off as 
required from the ottom of any one of 
the bunkers into the dandies or sheet- 
iron wagons, in which it is carried on to 
the top of the battery of ovens, of which 
we present two illustrations. Fig. 1 gives 
a general view of the ovens, and Fig. 2 
shows the way in which the coke is pushed 
out of the oven by a movable ram, and 
the gases are utilised for driving the 
colliery boilers. 

We are indebted for our 
to the courtesy of Mr. Christian 
Galloway, who is a_ son of Professor 
W. Galloway, the consulting engineer to 
Messrs. Elders Navigation Collieries, 
Limited. 

The sale of coke and other commercial 
arrangements is in the hands of Mr. A. A. 
Doorly, and the Head Office is Merchants’ 
Exchange, Cardiff. 


illustrations 


A LOCOMOTIVE CHIMNEY 
PATTERN. 


By W. Perrers. 
Tue making of a pattern for a locomo- 
tive chimney is one of a number of in- 
teresting jobs which have come my way 
during my career as a pattern-maker, and 
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Fig. 1. 


the way in which we make the patterns 
and core boxes for same may perhaps in- 
terest vome of your readers; if any of 
them know a better way I should be very 
glad to hear of it. 

In the first place, I may say that the 
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Fig. 2. 


pattern and the core boxes are made of 
cast iron. 

As these chimneys are required to be 
as light as possible—generally ,, in. 
thick—the best of work must of necessity 
be put into them in order to get the 
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right thickness all over; we tried them 
in wood for some time, but found that 
owing to obvious reasons we could not 
depend on them, as the castings came out 
in varying thicknesses. 

The advantage of the iron over the 
wood was also a saving of about one-third 
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Fig. 3. 


the weight of metal, besides ensuring 
a more satisfactory job. 

Fig. 1 shows the chimney as required ; 
the half view on the right hand shows 
it fixed on the smoke box longitudinally, 
the left half is a cross section. 

lig. 2 is the pattern complete, showing 
the prints and joints for moulding pur- 
poses; as will be noticed, the pattern is 
made in two parts; the upper portion is 
made from a loam pattern, struck fram the 
boards A and B, Fig. 3, in the way which 
an ordinary loam pattern for a pipe is 
made, that is, the lightening core is 
struck up’ first, small enough to leave 
about § in. metal, dried and finished, and 





Fig. 4. 


then the pattern struck up on top of 
this. After the pattern is moulded the 


extra thickness is taken off, and the under 


portion used as the core. This pat of 
the pattern, when cast, is machined all 
over the outside, leaving a pin on the 
bottom to fit into the base; the easy part 
of the job is then finished. 

The bottom portion or base is where the 
real work has to be done; so far, I have 
made all these for the various sizes in 
wood, although I have no doubt that they 
could be made from loam patterns. I have 
come to the conclusion that it is not worth 
the difference in cost, as What saving 
there would be is not worth considering 
in this case. Without a doubt we get 


a better and more accurate shape when 
made in wood. 

The base is built up in segments, as 
shown in Fig. 2, and turned in the lathe 
to the shape marked A in the same figure ; 
it is also left deep enough for the bottom 
part to form a print, at the same time 
care must be taken to keep the nails far 
enough away from the outside to allow 
for cutting away the portion which fol- 
lows the radius B of the smoke box. 

The simplest way I have found, in order 
to get the outline of this curve, is to 
make a frame the same radius as the 
smoke box on which the finished chimney 
is to be fixed. A reference to Fig. 4, which 
shows the base in the frame, will give a 
better idea as to the use of it than 
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whole page of explanation. The hole in 
the frame is made an easy fit for the 
base pattern to drop in. The pattern 
can then be marked off and worked to 
the shape required. There is a given 
radius for the four major points, and in 
between these is finished off to suit the 
eye. This completes the pattern. 

It is very often the case in pattern- 
making that the core boxes require more 
thought and time than does the pattern 
itself. This job is certainly no exception, 
as it is obvious that to cut and pare the 
boxes required for the base by hand would 
be a very tedious, as well as a difficult, 
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matter. Other means must be found in 
order to get the necessary thickness and 
accuracy required, and at the same time 
with reasonable cost. 

The best results which I have been able 
to get is from plaster moulds in the fol- 
lowing manner. 
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After the base pattern is finished and 
varnished a box is made, Fig. 5, to fit 
onto the one which was used in connec- 
tion with the job shown on Fig. 4. The 
corners are filled in with lumps of lumber 
‘“to economise the plaster,’ and _ flat- 
headed nails driven in with the heads pro- 
jecting. These get a good grip of the 
plaster. The pattern is then well oiled 
to keep the plaster from sticking, the 
joints of the box made up with loam or 
soft clay as for casting, and then the 
liquid plaster poured in. 

Whilst this is setting, clay is got ready 
to be made into thickness strips. To get 
these all one thickness we have a board 
with two strips of wood the required size 
nailed on. The clay is put between these 


Plaster Cast 
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and rolled down; thicker strips are re- 
quired to form the flange part round the 
outside edge. By the time these are got 
ready the plaster mould will have set 
sufficiently hard to allow of being taken 
apart. The mould is given a coat of shellac 
varnish, and then well oiled all over. The 
thick strips of clay are then fixed round 
the outer edge, and the thin strips fitted 
up to them, as shown in Fig. 6. ‘‘ The 
clay strips are 2 in. and 5, in. thick re- 
spectively,’’ there being the sizes required 
for the thickness of metal in the finished 
casting. 

This box is 


top 


now covered with another 
blocks of wood fixed as in previous 














Fig. 8. 


when this is done the box is 


and 
turned over and is ready for another cast 


one 


in plaster. The inside mould is then the 
shape required for the inside of this part 
of the core box. When the plaster is set 
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If the box 
is again put together we should have a 
space where the clay had been, but as 


the clay strips are taken off. 


this space is only ,5, in., and a cast in 
. ae 16 >’ < s 
plaster is required to be taken from it, 
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and also that this cast, when made, is 
to be used as a pattern from which an iron 
casting is required to be made, it will 
readily be seen that it is teo thin for 
practical purposes, so we cut away about 
3 in. off the outside mould. This, then, 
leaves a workable thickness; both parts 
of the mould are again varnished and 
oiled, and when joined together are ready 
for the plaster. 

The iron casting, which is obtained from 
the pattern made by the previous men- 











tioned operation, requires to be very care- 
fully got up. In the first place, we make 
a bed or seating corresponding to the 
shape of the smoke box; the radius of 
this seating is made to common rule, as 
this part of the chimney has a tendency 
to flatten out. The casting is then 
chipped and filed to suit. This bed is 
also used as a seating on which to fasten 
the casting to allow of it being turned 
up in the lathe. Fig. 8 shows the seat- 
ing with casting fixed on the lathe face 
plate. The centre line of seating must 
be true, with centre line on face plate, 
and altogether care must be taken to have 
the casting to turn as true as possible, 
otherwise the finished chimney will be 
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out of plumb when in position on the 
smoke box of the engine. The dimension 
A, Fig. 8, is made to correspond with A 
on Fig. 1, the inside and outside edge 
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is trued up for setting purposes. When 
this is done the seating is taken off and 
the casting fixed with the part trued up 
next the face plate. The outside edge C, 
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Fig. 12. 


Fig. 8, is then machined to the diameter 
required at D, Fig. 2. 

The next part of the job is shown in 
Fig. 9. This is made in dry sand by 
means of two boards A and B. The one 
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marked A is cut to and sweeps out the 
shape of the inside of the casting required. 
The mould is finished off with parting sand 
and made ready for using as a core box, 
the cope is fixed on, “the spindle must 
not be moved,’? rammed up, and then 
taken off. The board B, which is made 
to the outside of the casting, is then fixed 
on the spindle and the mould swept out 
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Fig. 13. 


again. Provision is made in the inside 
for handles for lifting purposes. This 
casting ‘is machined all over the outside, 
the projection on the bottom being made 
to fit into the main part of the core box 
which is the next piece to be made. This 
is shown in Fig. 10 with the two parts 
previously mentioned fitted into it, and 
is made in a similar manner to the last 
one described. The boards and method 
are shown in the two sections in Fig. 11. 
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Fig. 14. 


This latter casting is machined on the in- 
side to suit the other two pieces. 

The body core is the next to be con- 
sidered ; it will be noticed that it is neces- 
sary to make this in two portions, other- 
wise it would be impossible to put the 
mould together. The upper portion is made 
from a loam core board, Fig. 12, the 
board being made long enough to form a 
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pin which goes through the bottom por- 
tion. The bottom portion is made in 
three pieces, viz., bottom plate, outside 
ring, and centre pin. The outside ring 
is made with two boards in a similar 
manner to those described in Figs. 9 
and 11. The three pieces are machined 
to fit each other as shown assembled in 
Fig. 13. 

Fig. 14 shows the mould with cores in 
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THE STEEL CASTING INDUSTRY 
OF SHEFFIELD.—IIL. 


(Continued from page 463.) 

THe great firm of Messrs. Cammell 
Laird & Company, Limited, was estab- 
lished in quite a small way as far back 
as 1837, in the steel and file trade, at 
Furnival Street, Sheffield, by Mr. Chas. 
Cammell, in partnership with Mr. Thos. 


fe 


Vic. 1.—6,000-ToN ForGING Press; CAMMELL LAIRD & Co, LrD. 


postion and ready for casting. This 
igure also gives a very good idea as to 
the method of moulding. 
icin 
Tur Port GLascow ENGINEERING Works, 
LimitepD, is the style of a new concern 
formed with a capital of £3,000 in £1 
shares. The registered office is at Dock- 
side, Port Glasgow. 


Johnson, and they-traded under the style 
of ‘‘ Johnson, Cammell & Company.”’ 
Just about this time the railways of the 
world were undergoing great changes and 
were being rapidly developed. These two 
gentlemen were not slow to perceive the 
possibilities foreshadowed by this universal 
desire for increased railway facilities, and 
at once laid their plans for engaging in 
the manufacture of railway materials. 
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Land was secured in Savile Street, ad- Chairman and Managing Director, but 


joining the Midland Railway, and upon 
it the Cyclops Works were built in 1845, 
and the manufacture of materials for 
railway construction and equipment was 
entered upon on what was then regarded 
as a very extensive scale. Success im- 
mediately followed this bold move, and 
increased facilities for production were 
very soon necessary in order to cope with 
the rapidly increasing demand. 

In 1852, Mr. Johnson died, and Mr. 
Edward Bury, then locomotive engineer 
of the London and Birmingham Railway, 
was taken into partnership as _ his -suc- 
cessor. Three years later Mr. Bury re- 


about three years ago he retired from this 
position on account of ill-health, though 
still retaining his seat on the Board. 

About three years ago, in order to share 
the advantages enjoyed by other manu- 
facturers of armour by being in a posi- 
tion to build a battleship complete, an 
amalgamation was effected with the well- 
known shipbuilding and engineering firm 
of Laird Brothers, Birkenhead, and with 
this amalgamation the title of the Com- 
pany was altered to its present style of 
‘‘Cammell Laird & Company, Limited.” 

The firm’s works now comprise the fol- 
lowing :— 


lic. “2.—No. 1 CastTinGc Pir; CAMMELL LainD & Co., Lrb. 


tired, and the firm became ‘‘ Chas. Cam- 
mell & Company.’ The business was 
converted into a limited liability company 
in 1864, with Mr. Cammell as Chairman, 
and Mr. George Wilson as Managing 
Director. When Mr. Cammell died in 
1879, Mr. Geo. Wilson was elected also 
to the position of Chairman, and held 
both offices until his death in 1885. Mr. 
Geo. Wilson was succeeded in the Chair- 
manship by Sir Henry Watson, and as 
Managing Director by his brother, Sir 
Alexander Wilson, Bart., who introduced 
the ‘‘ Wilson Compound Armour-plate.’’ 

On the death of Sir Henry Watson, Sir 
Alexander Wilson held the dual office of 


Cyctops Steet anp Iron Works, SuHeEr- 
FIELD, with departments producing 
armour, bullet-proof protection and 
plating for torpedo boats and de- 
stroyers; steel forgings, railway axles, 
tool steels of all kinds, files, and other 
light steel goods. 

GrimesTHORPE Works, SHEFFIELD.— 
Heavy steel forgings and castings for 
marine, general and electrical engineer- 
ing, gun forgings, steel tyres, springs, 
buffers, projectiles, ete. 

YoRKSHIRE STEEL aND Iron Works, 
PENIsTONE.—Steel rails, tyres, axles, 
forgings, billets and bars. 

Derwent Ipon anp STEEL Worgs, 
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Workiweton.—Rail and fishplate mills 
and five blast furnaces. 

LowtTuEeR Iron Works, WoRKINGTON.— 
Three blast furnaces. 

Sotway Iron Works, 
Three blast furnaces. 

Mownray, Park Hovse, anp Frizine- 
ton Parks Hematrre Iron Ore Mingss, 
CuMLERLAND. 

New Oaxs Coniierres, Barnsiey. 

SHIPRUILDING AND ENGINEERING Works, 
BirKBNHEAD. 

The ordnance works at Coventry are 


MARYPORT. -- 
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the variety of the steel products of these 
works is very great, and ranges through 
all the requirements of civil and mechani- 
cal, as well as naval and military en- 
gineers, from the smallest file to the 
largest battleship. 

Whilst contributing so largely to the 
implements of peace, the Cammell con- 
cern is to be regarded as one of the lead- 
ing private arsenals of the world. 

For the manufacture of armour »lates 
the firm has always been famous. 

Messrs. Cammell Laird & Company are 





Fic. 3.—FETTLING SHOP FOR STEEL CASTINGS; CAMMELL LAIRD & Co.,, LTD. 


carried on under the title of The Coven- 
try Ordnance Works, Limited, in con- 
junction with Messrs. J. Brown & Com- 
pany, Limited. An interest has also been 
secured in the Fairfield Shipbuilding 
Company. 

Some idea can be formed of the exten- 
sive character of these establishments 
when it is stated that the works cover 
an area of about 250 acres, employ up- 
wards of 15,000 men, and the annual out- 
put of steel exceeds 600.000 tons. It 
will be observed also from the above that 


putting down a new armour plate mill 
at the Grimesthorpe Works which will 
be the most powerful of its kind. This 
mill is at present in course of erection, 
and is expected to be completed in a few 
weeks. The housings are enormous steel 
castings, and were made in their own 
foundry; they also forged all the steel 
rolls and other forgings. Each of the 
main rolls for this mill weighs 42 tons, 
and they were forged from ingots weigh- 
ing 82 tons. 
Besides the 


new rolling mills named 
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above, there are three others—two of 
them adapted for large, and one for small 
plates. The smallest mill is usually em- 
ployed on ‘‘deck’’ plates and very thin 
armour. 

The evolutions:of an armour plate from 
the condition of pig-iron to that of a 
finished unit in an armoured structure, 
or a plate ready to be placed in position 
in the hull of a first-class battleship, are 
much more varied and eventful than most 
people would imagine. The first thing 
done is to melt the pig-iron in Siemens 
open-hearth furnaces, whence the steel is 
cast into ingots of the requisite size, some 
of these ingots being necessarily of 


Fig 4.—No. 1 STEEL FOUNDRY 


tremendous weights. The ingots are 
directly forged under a 6,000-ton hydraulic 
press, the ends being cut off so as to re- 
move any possible imperfections. The 
piece is then reheated and rolled in the 
mill to a thickness which somewhat ex- 
ceeds the ultimate thickness of the 
finished plate. In this form the piate is 
rough and uneven, and it has therefore 
to be planed. After this process it is bent 
approximately to shape under the large 
bending press. The plate then under- 
goes various heat and other treatment, 
and from first to last the several pro- 
cesses extend over a considerable period. 


The plate has now to be cut to shape, 
planed, and otherwise treated. 

The department for producing armour 
covers a very large area. There are two 
bending presses, one of which is capable 
of exerting a pressure of 6,000 tons, and 
is shown in Fig. 1. This is a very com- 
pact tool, and, whilst necessarily of grea< 
power, it is also capable of precise manipu- 
lation; indeed, so exact is its operation 
that by means of the three side levers, 
whereby its movements are controlled, 
it can be stopped to one-sixteenth of an 
inch. It was built by the firm. The head 
of the press weighs 150 tons, and is com- 
posed of thick steel plates, and the anvil 
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blocks (some of which weigh 30 tons each) 
are removable. The press can take in a 
plate of any size up to 15 ft. in width. 
The pressure is exerted from the bottom 
instead of by a reverse movement from a 
descending ram, as is more usual in 
similar tools. The power is supplied by 
horizontal triple-cylinder high-pressure 
engines and triple pumps, and the lifting 
of the plates is performed by two very 
powerful travelling cranes traversing the 
entire length of the shop. 

The hardening plant consists of a great 
number of carburising furnaces of large 
dimensions, chilling appliances, and other 
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equipment required for treating the plates 
by the most modern processes. These fur- 
naces and auxiliary plant necessary for 
the complete process of hardening, are 
well arranged on each side of a tramway, 
spanned by three 60-ton travelling cranes, 
whereby the plates to be treated can be 
handled with facility. 

The machine shops for finishing armour 
at the Cyclops Works are very fine, and 
contain over 100 heavy modern tools. 
Fig. 6 shows one of the bays of the 

"Ze 
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works quite finished and ready for fitting 
into place on the ship. 

Probably not many people are aware of 
the great variety of forms and dimensions 
that have to be provided for in the manu- 
facture of armour. Messrs. Cammell are 
engaged regularly in producing heavy 
hick barbette, bulkhead, and belt armour, 
armour of all shapes for bow protections, 
conning towers, casemates, gun-shields 
for the largest guns that are made, as 
well as for the smaller guns of different 





Vic. 5.—PART OF No. 2 MACHINE SHOP—TOOLING ARMOUR PLATE ROLLS ; 
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No. 3 shop. The spectacle can frequently 
be witnessed here of over 1,000 tons of 
armour being on these machines at one 
time, passing through the finishing pro- 
cesses. The machines have been specially 
designed of great strength, and full ad- 
vantage is taken of Cammell’s well-known 
‘*0172”’ high-speed steel, which is seen 
ripping the metal off at such a rate that 
the parings are nearly red-hot as they 
fall. A large portion of No. 4 shop is 
set apart for the erection of barbettes, 
casemates, etc., which are sent out of the 


calibres, different forms of armour for 
land defence guns, bullet-proof steel 
shields, ranging from one-eighth of an 
inch thick, for artillery protection, and 
for torpedo boats and destroyers. 

There are many auxiliary features and 
workshops connected with the armour de- 
partment, which, however, are more or 
less common to all great engineering 
works, and which, therefore, we need not 
here particularly deal with. 

The Midland Railway runs through the 
Cyclops Works, and about a mile down 
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the line is the immense Grimesthorpe 
establishment, with 22 acres of fine shops 
engaged in producing heavy gun forgings 
and projectiles of every description, large 
crank and propeller shafts for warships 
and the mercantile marine, railway tyres, 
steel forgings, and castings of any weight 
up to 100 tons, or heavier, if required. 
The works include a number of 40-ton 
and other Siemens-Martin acid steel melt- 
ing furnaces, with all their charging and 
casting accessories. These furnaces are 
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jacent, and connected with all the 
foundries by tramways. It is replete with 
all the modern machine tools necessary 
to the work, which is carried on amidst 
the greatest din of chipping and hammer- 
ing. Fig 3 shows fettlers at work, and 
the photograph incidentally takes in a 
large press head casting just come in from 
the foundry. 

There are several forging presses of 
different powers suitable to the vary- 
ing classes of work performed — by 
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so arranged that several can be tapped 
into the large No. 1 casting pit, where 
ingots or castings up to 120 tons or more 
can be teemed. This pit is constructed 
on three levels of about 12, 20, and 40 ft. 
deep respectively, to accommodate ingots 
of varying dimensions. From the top 
level a tramway communicates with the 
press for compressing ingots during solidi- 
fication on the ‘‘ Harmet”’ system. 
There are four steel foundries, each en- 
gaged in certain defined classes of work. 
Fig. 4 shows No. 1 foundry, devoted to 
heavy gearing, bedplates, large dynamo 
castings, etc. The fettling shop is ad- 


each. No. 1 is of 6,000 tons capacity, 
and employed principally in slabbing 
ingots for armour plates and the very 
largest forgings. 

Parallel with this is a machine shop full 
of new heavy tools, electrically driven 
throughout, and another very large shop 
for tooling heavy work is in course of 
erection. No. 2 forging press occupies 
the next shop of this extensive range of 
buildings, and is used chiefly on forgings 
for heavy guns and crank and straight 
propeller shafts. 

After this follows the entirely new tyre 
shop, with No. 3 forging press. 


Cc 
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EDUCATION IN THE FOUNDRY. 


By J. C. H. 


Tue beneficial effect of improved tech- 
nical education of this country within the 
last decade, looked at from a commercial 
or a national point of view, is not to be 
gainsaid. To deny it would be frivolous, 
to discuss it in its broadest aspect would 
be superfluous. As, however, mechanical 
engineering is divided into well-defined 
sections, it is of interest to members of 
those various sections to consider and re- 


Fic. 7.—SHELL TURNING SHOP 


view the particular bearing the question 
has upon themselves. 

The foundry, as a unit, undoubtedly 
occupies a more respectable position to- 
day than it has ever done in the past, 
and the moulder has, consequently, an in- 
creasing right to review the matter from 
his own point of view. 

On doing so, he will see at once that 
his position is a peculiar one, in that, 
educationally, he falls short of his brother 


engineer. It is a fact, however, if not a 
pleasant one, that there are fewer 
educated workmen in the ranks of the 


moulder 
trade. 


than in any other mechanical 
It is an oft repeated fact that 


other trades and professions quickly ac- 
sorb those of our young men with any 
adaptability or desire for intellectual ad- 
vancement. We have said that the in- 
creased efficiency of our mechanical system 
accrues from improved educational ad- 
vantages, that the foundry is going well 
in the race, and yet the average foundry- 
man is educationally deficient. This may 
seem paradoxical, but a glance will show 
that the improvements emanate largely 
from other sources. 

The great advances in designing of 
machinery, and of pattern construction, 
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the application of electricity. to crane 
service, to the exclusion of clumsy obsolete 
types, machinery moulding, the sand blast, 
electric welding, improved cupola practice, 
the application of metallurgy to the prac- 
tice, closer relations between the foundry 
and the chemical laboratory, are all sig- 
nificant features of modern practice. 
Moreover, the enormously increasing de- 
mand for castings of a complicated nature 
renders the advance of the foundry one ot 
necessity, and great credit is due to the 
trade, therefore, who, in spite of draw- 
backs, respond so readily to the calls raade 
upon them. Why, then, this deplorable 
conditions of things? 
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It is true that in the past the moulder 
has had to face a moral prejudice and a 
tendency on the part of his trade neigh- 
bour to put him on a lower social scale, 
but that is disappearing in proportion as 


we cease to regard the foundry as a “ first 
cost ’’’ department, and the finished cast- 


ing as the raw material of the machine 
shops. It is becoming more and more an 


accepted view that a few shillings spent 
in the foundry saves pounds in the 
machine shops, although given some of the 
most modern installations, where cutting 
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perfect shape and appearance, the 
mechanic’s work is largely reduced to a 
knowledge of such parts and quick. and 
ready methods of manipulation. 

Yet what the moulder does to-day is 
not by any means what he will be called 
upon to do in the future. Moulding and 
founding will become as exact a science 
as any other, as, indeed, it should. The 
law of cause and effects must apply in 
the foundry as elsewhere. 

There is not a single operation in the 
foundry but has underlying it some exact 
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carried to 
this statement 


with high-speed tools has been 
something like perfection, 
would have to be qualified. 

The aim, then, is to produce castings 
requiring the minimum amount of work 
on the machine. In the early days of 
the foundry we saw the production of 
rough mis-shapen castings, which in the 
absence of the elaborate machines of the 
present day entailed upon the fitter the 
necessity of combining the qualities of 
smith, millwright, and sculptor to get a 
fit. To-day the tables are turned, and 
while the moulder turns out castings of 


8.—SPIRAL SPRING SHOP ; 
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chemical or physical principle, and it is 
in the lack of knowledge of these laws 
and their application in producing a clear 
and concise tabulation of observation and 


results that we fall short, and that has 
infested the foundry with that bugbear 


‘luck ’’ as an explanation of the failures 
encountered. Considering the above-men- 
tioned improvements in founding, it is 
surprising to note how little the actual 
methods of moulding have changed, inso- 
much as rendered necessary by the ad- 
vent of machine moulding and different 
methods of pattern construction. Foundry 
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methods are indisputably empirical, and 
rule of thumb is the order of the day. 
This may survive in some shops, but in 
high-class work, where the foundry has 
to adapt itself to the ever-changing ideas 
and necessities of designers, and of ex- 
perimental work, it certainly will not 
pay. 

Submarine and motor car work in steel 
are flagrant examples of the above. 

The scope for the practical application 
of technical knowledge in the foundry is 
unbounded. 

The raw materials used in the processes 
of moulding, and the processes themselves, 
have a chemical aspect of a very critical 
nature, and such as possessed by the 
materials of no other mechanical trade. 
A thorough knowledge of the chemical 
and physical properties of these materials 
is essential to their successful application, 
and should be possessed by every moulder, 
as well as by the foremen and the 
chemists. Thoughtless, accidental, and 
often unnoticed additions to facing sands 
are a fruitful source of trouble, especially 
in the steel foundry, where high refrac- 
toriness is of paramount importance, and 
where a few ounces of foreign matter may 
ruin a large and expensive casting, or 
otherwise scab it to such an extent as 
to render the piece a financial failure by 
reason of the labour required to dress it. 

A case in point in the author’s experi- 
ence may be of interest. A limestone bin 
was cleared for the reception of ‘‘ facing,”’ 
and a batch of good castings made from 
it, when suddenly trouble fell upon the 
camp, as all the castings of one heat made 
from that bin were scabbed to uselessness. 
The boss blamed the moulder for bad run- 
ning and venting, the moulder, of course, 
protesting, blamed the stove man_ for 
bad drying, and, as usual, the matter 
seemed likely to drop short of satisfactory 
explanation. It was noticed, however. 
that the last few barrows of facing sand 
had been used from the bin, and to these 
the mischief was traced. The limestone 
dust left in the angle of the bin had be- 
come mixed with the sand, which was thus 
adulterated and highly charged with 
lime, that great enemy to facing sands 
and one of the worst ingredients it is 
possible to introduce. not to speak of the 
other impurities of the stone. The lime- 
stone (carbonate) was readily calcined at 
the high temperature of casting and, con- 
verted to lime, the siliceous coating 
offered ready means of fluxing with the 
above result. 

The chemical possibilities of the drying 
stove, apart from the expulsion of mois- 
ture (which is, of course, purely a physical 


effect) offer great scope for the intelligence 
of the experimental moulder, many moulds 
which are theoretically perfect when 
green, being anything but safe after sub- 
jection to the intense heat of our modern 
stoves. 

Again, the iron or stee!, and the mould 
together, make the casting. The moulder 
is expected to prepare the mould without 
any definite idea as to the specific nature 
of the metal used, and though, in the 
case of failure and in the absence of 
direct proof, the fault may lie as much 
with the metal or other condition of cast- 
ing as with the mould, yet the moulder 
invariably gets the worst of the bargain. 
Still further, while his materials have this 
chemical and metallurgical aspect, his 
many operations are as purely mechanica! 
as those of any other trade. The manipu- 
lation of rigging, for instance, offer great 
scope for his inventive capacity. 

The lack of knowledge of the laws of 
fluid pressure of metals of varying specific 
gravity, as applied to the strain on moulds, 
is brought home to every moulder in his 
turn. He closes a job of square or cir- 
cular section of given area and clamps it 
at the lugs or ledges provided for the 
purpose, working with an eight-inch cope 
with bars more or less imperfect. He is 
often, without knowing it, working just 
inside the conditions necessary to strain 
his cope and produce pandemonium and 
a run out. Increasing the area of his 
job, height of gate, feeding heads, etc., 
and working with the same tackle, he 
wonders why his job is buckled at the 
centre, or in the case of, say, a car wheel, 
has “‘fins’’ tapering from 2 in. thickness 
at the boss to nothing at fhe rim. A 
simple computation on the laws of stress 
and strain would enable him to draw the 
line between clamps and extra weight or 
stays. There is no reason why the moulder 
should grope in the dark for knowledge 
of this kind, since foundry instruction has 
become thoroughly established on the 
syllabus of our large centre schools, and 
although at present confined to such 
schools is bound to increase, and the rural 
craftsman, by following and taking ad- 
vantage of the instruction afforded by the 
foundry Press, need not be far behind. 


——_g—— 


Tue thirty-fourth annual dinner of the 
Newcastle and District Association of 
Foremen Engineers and Mechanical 
Draughtsmen was held recently at 
Newcastle-on-Tyne. Mr. Summers Hunter 
was chairman, and the vice-chair was 
occupied by Mr. W. Dalrymple, jun., 
President of the Association, 
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REPAIR WORK ON A GERMAN 
STEAMSHIP. 


Some interesting repair work with the 
alumino-thermic process was recently 
carried out at the Bremerhaven Imperial 
Docks. The steam ship “Friedrich der 
Grosse,’’ of the North German Lloyd, the 
sternpost of which had to be repaired, had 
lost one of her propeller blades on sailing 
home from Australia to Bremen. As a 
consequence of the resulting inequality in 
the working of the propeller, the Siemens- 
Martin steel propeller shaft bracket had 
been broken. In order to obtain ‘access 
to it, the plating of the hull had first to 
be removed to the necessary extent, after 
which the fracture was widened by 0.12 in. 
to make room for the intermediary ther- 
mite iron casting. In order to avoid any 
displacement of the propeller shaft bracket 
during the operation, it was maintained in 
the proper position by heavy steel struts 
and chains. 

The mould used is seen in Figs. 1 and 2. 
As horizontal displacements of the mould- 
ing box had to be provided for, it was 
placed on a small sliding way. In order to 
avoid any leakage of the thermite iron, 
due to defective tightness of the mould, 
the latter was surrounded by an external 
casing, the intermediary space being 
tamped in strongly with sand. Besides 
the pouring gate and the riser, the mould 
was provided with a third opening, 























Fic. 1.—STERN Post BEFORE WELDING, 
SHOWING MOULD HALF COMPLETED. 


FRACTURE HAS 
1.18 INCHES. 


BEEN WIDENED TO 


through which any ashes penetrating into 
the mould could be blown out. This open- 
ing had obviously to be closed entirely be- 
fore the casting was commenced. A dry 


sand core was introduced for this purpose, 
the aperture in the walls of the moulding 
box being fitted with a blind flange. 








Fic. 2.—MOoULD ATTACHED TO 


PART. 


During this preparatory operation, a 
preheating furnace of sufficient size was 
erected, and an electrically-driven fan of 
the Sirocco type was placed in position. 
The fire gases for preheating the fracture 
were allowed to enter through the pour- 
ing gate and to issue through the riser 
and the aperture just referred to. 

The crucible was surrounded by another 
sheet-metal jacket, the intermediary space 








Fic. 3.—WELDED FRACTURE, SHOWING 
Iron Cast ROUND THE BREAK. 


between this and the crucible being filled 
in with moist sand, thus avoiding the risk 
of the mould being burned through or 
the thermite iron escaping. After four 
hours’ preheating the furnace was re- 


FRACTURED 
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moved and the crucible placed in position, 
being held in a ring attached to the ship. 
A casing, lined with silica, was provided, 
to receive any escaping slags, and the 
crucible was filled with 350 kilogrammes of 
thermite, 75 kilogrammes of shot iron, and 
3} kilogrammes of powdered manganese, 
and the mixture was ignited. The tem- 
perature of reaction of about 3,000 degrees 
reduced the oxide and gave a pure metal, 
which welded the fracture. About 110 lbs. 
of thermite was filled in gradually after 


the casting into the riser. On the next 
morning the mould was struck off, when 


the surrounding thermite iron casting was 
found to be free from any defects, while 
the riser struck off the mould showed a 
fracture surface of perfect density. 

By using the thermite process in con- 
nection with this repair work, the North 
German Lloyd was enabled to place the 
ship in commission again after a rela- 
tively short time, whereas an interval of 
some months would have been required to 
prepare a new propeller bracket and to fit 
it ready for operation. 


oO 


MALLEABLE ANNEALING 
WITHOUT POTS. 


A meErHop of annealing malleable cast- 
ings in the open oven without the use of 
pots has been developed by the W. L. 
Casaday Manufacturing Company, South 
Bend, Ind. The annealing oven may be 
of the usual construction for the most 
part, the distinctive feature of Mr. Casa- 
day’s invention being the interior arrange- 
ment, under which the malleables are 
packed together in a mass with scale, and 
flues run through the oven,  con- 
necting with the flues in the side 
and end walls. As the malleables 
are packed in the oven, flues are 
laid so to divide up the mass of 
castings and scale. These flues carry the 
fire through the contents of the oven, 
causing it to heat up evenly and quickly. 
It is possible to examine the interior flues 
at any time to see that “all parts are 
heating evenly and all flues are controlled 
by dampers for regulation of the draft. 
The flues in the side walls communicate 
both with the source of heat and with the 
specially laid removable flues, the latter 
being supported in and extending through 
the castings and scale. The interior flues 
also communicate at each end with the 
vertical flues at the ends of the oven. 

The results of tests made to determine 
the comparative economy of this method 
and the ordinary procedure in which pots 


as 
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are employed are presented in the follow- 
ing cost statement: 


Cost to Anneal 18,000 /bs. of Tron in Pots. 


Dols. 

12} tons coal, at 2.90dols. . . 36,25 
5,090 lbs. of pots and bottoms, at 17 dols. per 

ton 43.26 

66 hours at 14 cents per hour, to pack pots -. 8.26 
25 hours at 14 cents per hour, to set pots in 

oven = 3.50 

4 hours at 14 cent: per ‘hour. to brick up oven 6 
90 hours at 14 cents per hour, to take pots 
out of oven and ay and a er to 

rattlers .. re 12.60 

Cost of firing oven ... ee o ; - M8 

‘otal ve pen ies -- 115.61 


T 
or 64 1-5 cents per 100 Ibs. 


Cost to Anneal 25,165 lbs. of Iron without 
Pots in same Oven. 


Dols. 
24 hours at 15 cents per hour, for packing and 
covering 
22 hours at 14 cents per hour, for packing and 
covering 3.08 
3 hours at 15 cents per ‘hour, for bricking up 
ovens . 45 
48 hours at 48 cents per hour, for emptying 
and delivering to rattlers 6.72 


5 hours at 14 cents per hour, for handling 


mud or sand . 70 

50 bricks burnt up or broken, at 27 dols. per 
1,000 “ : 1.35 
10 tons coal, at 2.90 dols. per ton’ 29.00 
Cost of firing oven ... 7.84 
Total 52.74 


or 21 cents per 100 lbs. 


The malleables annealed in these tests 
were poured from cupola iron and required 
a higher heat in annealing and its applica- 
tion for a longer time than is the case 
with air furnace malleables. Such a high 
heat would burn up pots rapidly and waste 
a considerable amount of iron. The tests 
above reported were made on the same 
oven, the one set before and the other 
set after remodelling in accordance with 
the new method. It will be seen that an 
increase of 39 per cent. in capacity was 
made possible by doing away with anneal- 
ing pots. 


oO — 
THe business of Messrs. Orenstein « 
Koppel, of Bush Lane House, Cannon 
Street, London,’ E.C., has been 


amalgamated with that of Messrs. Arthur 
Koppell, of 27, Clement’s Lane, London, 


E.C., and henceforth the combined busi- 
ness of the two firms in the United 
Kingdom will be carried on by Messrs. 
Arthur Koppel. 


Tue Great Western Raitway Company 
are now carrying out extensive alterations 
at several of their important locomotive 
centres. The engine running and repair- 
ing depot at Westbourne Park is being 
removed to Old Oak Common, while the 
locomotive sheds at Swindon, Leamington, 
and Carmarthen are also to be short!y 
considerably extended 











PRESSURE. 





To the Editor of the 
JOURNAL. 
Sir,—In reply to ‘‘ Foundryman 
anent the above, to whom my best thanks 
are due for calling my attention to the 
error made in my reply to ‘‘ Novice,”’ 
not knowing what ‘‘ Novice’’ had in 
hand when I made that reply I en- 
deavoured to briefly convey to him the 
best method of correctly ascertaining the 
fluid pressure of the metal on the walls 
of a mould, whether it be 1 or 2 in. thick. 
If ‘‘Foundryman”’ will look that reply 
up he will observe that I clearly state 
liquid cast iron presses with a force ex- 
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ceeding 1 lb. the square inch when the 
column is 4 in. high, in which case every 
inch of the mould exposed to this column 





has to resist a bursting pressure exceed- 
ing 1 lb. the square inch. That deals 
fully with the kernel of the question. In 
conclusion, if ‘‘ Foundryman’’ will look 
straight at the remarks made by himself, 
he will observe that he, in his haste to 
pick me up, has fallen over my shadow, 
for when he says the thickness of the 
walls of a mould have absolutely nothing 
to do with the pressure, I beg to differ, 
because if the walls of a mould do not 
possess thickness and rigidity enough to 
withstand the pressure placed upon them 
successfully, those in the vicinity of such 
an operation with a quantity of metal 
would soon be seen making tracks for the 
nearest exit. Yours, etc., 

C. E. ALuEn. 
1905. 


Grantham, Nov. 25, 
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THE WESTINGHOUSE IRON 
FOUNDRY. 





Mr. 8. Groves, the well-known foundry 
expert, has recently become the Editor of 
the ‘‘Canadian Engineer,’’ and in the 
pages of that journal gives the following 
account of the Westinghouse iron 
foundry. 

In the autumn of 1901 the writer, 
having designed the equipment for the 
large iron and brass foundry extensions 
to the plant of the Westinghouse Machine 
Company, at East Pittsburg, U.S.A, 
was engaged by the British-Westinghouse 
Electric and Manufacturing Company to 
do a like service for their immense plant 
at Trafford Park, Manchester. 

The foundry is 580 ft. long by 167 ft. 
wide, inside walls, and has an 80 ft. middle 


Fic. 1.—Cross SECTION OF IRON FOUNDRY OF BRITISH WESTINGHOUSE ELEcTRIC Co. 
AT TRAFFORD PARK. 


bay and two side wings, 43 ft. 6 in. each. 
In designing the equipment the leading 
idea was distribution, not centralisation. 
One had to keep in mind the very im- 
portant consideration that the work to be 
done on the moulding floors was not to 
be limited to parts for electrical 
machinery, but was to embrace all the 
castings being made at the various West- 
inghouse establishments. Seeing, how- 
ever, that the conditions involved in the 
production of electrical air brake, gas and 
steam engine castings are so very dis- 
similar in the matter of metals, cores, and 
appliances generally, it was found neces- 
sary to relegate the respective classes of 
work to clearly defined departments and 
sections under the one foundry roof, i.e., 
machine moulding of duplicate parts in 
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the half wing on right of cupolas, medium 
engine and electrical work in the wing 
nearest the reader, while the middle bay 
was reserved for heavy dynamo fields, 
armature spiders, generator beds, etc., in 
the right-hand half, and larger engine 
cylinders, housings, bedplates, etc., at the 
left-hand end. . 

The general plan (Fig. 2), embodying 
the above ideas, was personally explained 
by the writer to Mr. George Westinghouse 
in September, 1901, who approved them. 


Facilities for Handling Material. 

Outside the eastern side of the main 
building is an annex for pig-iron storage, 
194 ft. by 30 ft., having a strong platform 
level with the cupola staging. Under- 
neath are two tracks parallel with the 
foundry wall, and connected by switches 
to the yard railway system. The outer 


veying the coke in the cars on this track 
to the cupola staging above is worthy of 
note. On Fig. 1 is shown a wagon stand- 
ine on the track, and between this wagon 
and the foundry wall is indicated a motor- 
driven bucket conveyor, into which the 
coke is shovelled by one labourer and con- 
veyed by the buckets up over a sprocket 
wheel, near the wing roof, and dropped 
down on to the staging, ready for use in 
the cupolas. The good points of this 
simple and economical device for hand- 
ling coke for foundry cupolas must be 
manifest. 


Core Ovens. 

It is common in many foundries to 
group the core ovens together; and when 
a shop is run on specialties, and the range 
in weight and form not very diverse, the 
scheme works well. But where the cast- 

































































fic. 2.—GENERAL PLAN ; WESTINGHOUSE TRON FouNpDry. 


track is used for the conveyance of pig- 
iron and scrap supplies to the cupolas. 
This material is thrown out of the trucks 
on to the hydraulic elevator between the 
pair of tracks at about the centre of the 
annex. When the material is elevated to 
the storage platform—the floor of which 
is covered with {-in. steel plates—it is 
conveyed by roller-bearing hand trucks 
to certain parts, where it is stacked 
against the wall and tabulated according 
to chemical analysis. In this way a 
thousand tons of valuable metals can be 
stored conveniently for immediate use in 
the melting of special mixtures. 

On this storage platform is installed a 
miniature cupola and a moulding bed for 
the making of test bars. 

The inner track under the annex plat- 
form is used for the delivery of coke, 
sand, fire clay, etc. The method of con- 


ings range in weight from 50 tons down 
to a few pounds, and the methods of 
moulding embrace practically all the lines 
in the art of founding, green sand, dry 
sand and loam, and these respective opera- 
tions are performed in clearly defined 
areas—in some cases 500 ft. apart—and 
the cores required are almost as varied 
in size, shape, and composition as there 
are castings, then centralisation of the 
core ovens is anything but an economical 
arrangement. The reasons are obvious. 
In the first place the materials required 
for green sand, dry sand, and loam cores 
are so entirely different, and the means 
for manipulating the same so varied, that 
the mixed coremakers are constantly 
getting into each other’s way, working at 
cross purposes, and causing delays and 
trouble in all parts of the foundry. 
Moreover, the continual conveyance of 
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heavy cores, 250 ft. down the shop, is a 
dangerous procedure, and causes serious 
cumulative loss of time, since the men at 
work in the moulds have to get up and out 
of the way whenever a core comes swing- 
ing down the bay. Besides, the tying up 
of the heavy cranes at one end of the shop 
and consequent standstill of moulders at 
the other is a prolific cause of profanity 
on the part of the men, to say nothing of 
monetary loss on the part of the master. 
These important considerations were all 
taken into account when cogitating upon 
the best location for the core ovens. ‘The 
distributive plan was decided upon. Pairs 
of core ovens were placed in different 
parts of the foundry in close proximity 
to special lines of work, thus avoiding 
nearly all the objectionable drawbacks 
and hindrances which centralisation would 
have caused. Two ovens 18 ft. wide were 
placed in the north-west corner for re- 
ceiving lofty cylinder crosshead guide 
cores, and whole dry sand _ cylinder 
moulds, weighing over 20 tons, etc.; two 
12 ft. 6 in. wide were built in the middle 
of the left half of the eastern wing, for 
medium cores to be used down the cen- 
tral bay; and another pair 16 ft. 4 in. 
and 12 ft. 6 in. wide respectively, for 
gas engine castings, etc., were located 
midway in the western wing. The small 
cores for machine moulding department 
were provided for in a series of small 
ovens of the ‘“ Millett ’’ type, fixed in the 
northern end of the right-hand half of the 
eastern wing, next: the cupola house. It 
will be perceived, upon examining Fig. 2, 
that although all the ovens are located 
in the wings, they are not obstructive, 
since a 12 ft. space was left between the 
doors and the large columns of the central 
bay. By this provision cores, castings, 
etc., could be conveyed from one end of 
the wing to the other without having to 
pass over the top of the ovens. A special 
feature of these core ovens is that in- 
stead of the old-fashioned lifting doors, 
with chains and weights, they are all pro- 
vided with steel rolling doors, operated 
by easily worked gear mechanism and 
hand chains. So entirely satisfactory 
were these doors, that the Westinghouse 
Machine Company have since fitted up, 
in like manner, all their new foundry 
core ovens at Trafford City, near Pitts- 
burg. Not only was the introduction of 
this type of door an innovation in Britain 
but also the hollow wood bricks of which 
the arched roofs were constructed. These 
bricks, made of terra cotta and sawdust, 
into which nails can be driven as easily 
as into wood, have now become standard 
for core oven roofs. 


Travelling Jib Cranes. 


In Figs. 1 and 2 are shown a pair of 
travelling jib cranes; an altogether ad- 
mirable appliance in foundries of magni- 
tude. Although approved, these cranes 
were not installed at Manchester, owing 
to the fact that the money appropriation 
had become exhausted. It is true the first 
cost of the necessary runways, and the 
cranes also, is an expensive item; for in 
1901 a three-ton electric travelling jib 
crane cost £500; but those who have had 
them once in use would not willingly be 
without them. When the heavy overhead 
travellers are tied up with, say, a heavy 
core or mould, and the fixed jib cranes 
nearby engaged, these cranes can sail 
down the shop at 100 ft. per minute with 
valuable loads. If ever there was a 
time and money-saver in a foundry, this 
type of crane is one. 


Machine Moulding. 


One of the most interesting depart- 
ments is that devoted to machine mould- 
ing, located in the southern half of the 
astern wing. This part is a veritable 
beehive. Down the centre are two rows 
of cast-iron columns, each pair sur- 
mounted by an 8-in. stee] I-beam. On 
these beams are secured a double line of 
‘*Colburn ”’ trolley tracks, capable of sus- 
taining a load of 6,000 lbs. These parallel 
tracks have enlarged loops at each end, 
and switches for cross-transfer from one 
line to the other. The loop at northern 
end projects over the spout of the 60 in. 
cupola, so that metal ladles hung from the 
overhead trolley receive the molten metal 
from the cupola, and are pushed along 
quickly, yet smoothly, to the various 
batches of moulds—made on the machines 

where it is received in hand ladles by 
the moulders. This process of circularity 
enables the founders to pour off their 
moulds in quick order. The loop at 
southern end environs a series of exhaust 
rumblers—an arrangement of manifest 
utility ; for after the moulds are shaken 
out, the labourers detach the ladles from 
the trolley hangers, and attach in place 
thereof a series of steel scuttles, into 
which the castings are thrown, and 
pushed along with ease to the rumblers. 

There are many other interesting points 
about this immense jobbing foundry worth 
describing; such as the “ Sturtevant” 
fans, an unique system of conveying blast 
from same to the cupolas; the cast. iron 
lining in cupolas; the machines and ap- 
pliances for mixing facings; the pickling 
rats for dissolving core sands in cylinder 
parts, etc. 
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NEW METHOD OF CASTING. 





In the casting of articles having a hub 
and a rim with an intermediate spoke 
or diaphragm connecting the two, such for 
instance as car wheels, great difficulty has 
been experienced heretofore on account of 
the shrinkage cavities which have formed 
in the metal usually a short distance 
within the periphery of the wheel, so that 
as the tread of the wheel wears down 
these cavities are exposed and the wheel 
thus rendered useless. Such cavities are 
also points of weakness in a casting. 

To prevent the formation of such cavi- 
ties in castings, sink heads have hereto- 
fore been used, but these are not only 
unsatisfactory, but are an expensive ex- 
pedient. 

Mr. Jacob K. Griffith, of the Latrobe 
Steel Works, Latrobe, U.S.A., has re- 


cently patented a method of casting which 





promises to do away with this difficulty 
entirely, and by the use of this method it 
is possible to cast much better car wheels 
at a less expense than formerly. This 
method of casting is illustrated in Figs. 1 
and 2. The molten metal is supplied to 
the casting through the head-box a, 
runner b, and gate c. The drag consists 
of first an outer part d, which comes in 
contact with and chills the bottom face 
of the periphery of the casting; second, 
a central chill e which is in contact with 
the exterior hub of the wheel; and third, 
a part f which is made of some non-con- 
ducting material such as sand and is in 
contact with the thinner web portion of 
the wheel. An intermediate check piece g, 
placed between the drag and the cope, 
comes in contact with and chills the 
tread and inner side of the flange. The 


cope likewise consists of three parts, an 
outer chill h which is in contact with the 
top face of the periphery of the wheel, 
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an inner chill i which is in contact with 
the top of the hub, and an intermediate 
section j which is a non-conducting 
material, such as sand, in contact with 
the top of the web. The centre core, or 
hub core k, is made of sand or similar 
non-conducting material. Instead of 
casting from the bottom as illustrated in 
Fig. 1, the casting may be made from 
the top by pouring through a head-box or 
any other approved method of casting, 
but whatever method is used the gate c 
should be as near the centre of the hub 
as possible, though where the core is too 
small diameter to permit of this central 
position, the gate must be placed at the 
end of the hub. The mould should be filled 
as quickly as possible, and in casting a 
30-in. car wheel, the mould should fill in 
about 30 seconds, so that the chilling of 
all the surfaces may begin as nearly 
simultaneously as possible. The chilling 
proceeds substantially as shown by the 
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dotted lines 1, m, n, o in Fig. 2. Experi- 
ments show that the steel in contact with 
the metal chills solidifies at the rate of 
about 2 in. per minute, and that in con- 
tact with the sand much more slowly. 
Consequently, the outer part of the wheel 
and the part of the hub in contact. with 
the metal solidify quickly, while the web 
and inner side of the hub solidify much 
more slowly, and when the casting has set 
to the line p, there are still liquid por- 
tions gq and r which extend into and pre- 
ferably through the web. Consequently, 
any shrinkage cavities which are formed 
will be found in the portions last cooling q 
and r. The rapid contraction of the rim 
acts upon these small interior portions of 
molten metal and subjects them to strong 
compression, so that after the gate c has 
solidified so as to prevent the further 
entrance of molten metal, this inward 
pressure due to the natural cooling and 
contraction of the metal in the rim will 
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continue to compress this liquid portion 
and thus eliminate or greatly reduce the 
shrinkage cavities. The distance between 
the chilling surfaces at the hub of the 
wheel is purposely made greater than the 
thickness of the web, for by so doing, the 
web remains fluid until the rim has 
solidified, and the molten metal has free 
access to the web through the gate during 
the cooling of the outer part, thus ob- 
viating the evils which are produced where 
the gate solidifies almost immediately 
after the mould is filled, cutting off 
further access of the molten material to 
the web. It has been found by experi- 
ment that when the gate ¢ is of ordinary 
size it will solidify in five minutes, but 
by this time the cooling of the castiag 
has so far progressed that the interior 
fluid portions are small in volume; the 
consequent cooling produces an effective 
compression as already described. When 
the casting has cooled sufficiently to be 
removed, after about 10 minutes for a car 
wheel 33 in. in diameter, it is removed 
from the mould and will be found to have 
contracted in diameter about } in. of the 
total ultimate contraction of 3, in. for 
this size of wheel. The casting is then 
preferably imbedded in ashes, or other 
means are used to cause it to cool more 
uniformly and slowly than it will do if 
left in the open air or in the mould in 
contact with the chills. The sand adher- 
ing to the web after the wheel is removed 
affords a natural means for retarding 
the cooling at this part of the wheel. 

Various adaptations of the above general 
principles will at once suggest themselves 
to any skilled foundryman. 
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ALUMINIUM ALLOYS.* 





Lead. 

Wuen aluminium is melted and lead 
is added in proportion greater than 
10 per cent., the metals separate on 
cooling into three layers — lead, 
aluminium, and between them an alloy 
containing from 90 to 97 per cent. of 
aluminium. The alloys with 93, 95, and 
98 per cent. have densities of 2.745, 
2.674, and 2.600 respectively, and melt- 
ing points near that of aluminium. Their 
colour is like that of aluminium, but 
they are less lustrous. All are malleable, 
easily cut, softer than aluminium, and 
have a granular fracture. On re-melt- 
ing they become somewhat richer in lead, 


* H. Pecheux in “ Comptes Rendus.” 





through a tendency to liquation. They 
do not oxidise in moist air, nor at their 
melting po'nts. 


Zinc. 


Well-defined alloys were obtained cor- 
responding to the formule Zn,Al, Zn,Al, 
ZnAl, ZnA},, ZnAl,, ZnAl,, ZnAl,, 
ZnAl,o, ZnAl,,. Their melting points 
and densities all lie between those oi 
zine and aluminium, and those contain- 
ing most zinc are the hardest. 


Tin. 


A filed rod of tin-aluminium alloy 
plunged in cold water gives off for some 
minutes bubbles of gas,. composed of 
hydrogen and oxygen in explosive pro- 
portions. An unfiled rod, or a filed rod 
of either aluminium or tin, is without 
action, though the unfiled rod of alloy 
will act on boiling water. The filed rod 
of alloy, in faintly acid solution of copper 
or zine sulphate, becomes covered with 
a deposit of copper or zinc, whilst 
bubbles of oxygen are given off. M. 
Pecheux believes that the metals are 
truly alloyed only at the surface, and 
that filing lays bare an almost infinitely 
numerous series of junctions of the two 
metals, which, heated by the filing, act 
as thermocouples. 


Bismuth, 


By the method used for lead, bismuth 
alloys were obtained containing 75, 85, 
88, and 94 per cent. of aluminium, with 
densities 2.86, 2.79, 2.78, and 2.74 re- 
spectively. They were sonorous, brittle, 
fine-grained, and homogeneous, silver- 
white, and with melting points between 
those of their constituents, but nearer 
that of aluminium. They are _ not 
oxidised in air at the temperature of 
casting, but are rapidly attacked by 
acids. They behave like tin. 


Magnesium. 

These were obtained with 66, 68, 73, 
77, and 85 per cent. of aluminium, and 
densities 2.24, 2.27, 2.82, 2.37, 2.47. They 
are brittle, with large granular fracture, 
silver-white, file well, take a good polish, 
and have melting points near that of 
aluminium. Being viscous when melted 
they are difficult to cast, and, when 
slowly cooled, form a grey spongy mass 
which cannot be re-melted. They do not 
oxidise in air at the ordinary tempera- 
tures, but burn readily at a bright red 
heat. They are attacked violently by 
acids. 
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AN ELECTRIC FOUNDRY CRANE. 





Tue annexed illustration represents a 
crane, which has been designed by 
Messrs. Jessop & Appleby Bros., Limited, 
of Leicester, to handle loads up to 15 
tons, at any radius between 19 ft. 6 in. 


FouNDRY CRANE, BUILT BY 
and 6 ft. The height of lift is 
12 ft. 6 in., and the racking and slewing 
motions provide for a vertical lift at 
any point within the range of the jib, 
but these proportions can, of course, be 
varied to any extent desired. The 
erane post, jib and struts are formed of 








THE FOUNDRY TRADE JOURNAL. 


rolled steel sections, firmly tied and 
braced and fitted with all appliances for 
the several operations. The top and 
bottom of the post are connected by 
strong castings, each fitted with a steel 
pivot which is carried respectively in a 
bearing attached to a beam above and 








Messrs. Jessop & APPLEBY Bros., LTp. 


in a step which forms part of a massive 
base plate below, with bolt holes for 
securing it to a concrete or other 
foundation. A series-wound electric 
motor and controller are fixed at the 
foot of the post. The motor is com- 
pletely enclosed and _ provided with 
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ample means for lubrication, and is 
capable of exerting momentarily double 
the power required in normal work. 
There are two speeds of lifting, and an 
automatic combined brake and ratchet 
gives control over the load when lower- 


ing. This is found, in practice, to be 
eminently suitable for foundry opera- 
tions. A positive and accurate move- 


ment in traversing the jenny is provided 
by worm gear and uniform link chain. 
The crane illustrated is slewed by hand, 
but slewing by power is usually to be 
preferred, and the necessary gear is, of 
course, quite easily added. The con- 
troller may be of the metallic or liquid 
type. The current is conducted to tie 
motor in any convenient manner. For 
cranes making a complete revolution, the 
conductors are carried through the top 
or bottom pivot, which is bored and fitted 
for that purpose. 
Lia 


LAYING-DOWN BOARDS. 

Tue question of laying-down hoards 
may not be considered a very important 
branch in foundry work, yet it is a 
subject which cannot be entirely ignored, 
for in certain classes of foundry work it 
takes up a very important part in a 
moulder’s equipment. The general idea 
in many foundries is that anything may 
do for a laying-down board; this, perhaps, 
is true under certain circumstances, but 
it is also true that the success of many 
castings depend to a large extent on the 
accuracy of the board on which the pat- 
tern is rammed. 

Before entering into the — subject 
which we desire specially to mention, 7.¢.. 
the uses and advantages of the ‘‘ Slotted 
Board,” we wish to give a few observa- 
tions relating to the preparation of 
ordinary laying-déwn boards. Laying- 
down boards are usually made of yellow 
pine from 1} to 14 in. in thickness, with 
cross-bars of the same material placed at 
not more than 3 ft. apart. Where there 
are only two cross-bars on the board these 
should be placed in the following position 
to obtain the best results :—Divide the 
length of the board into 24 parts, and 
place the centre of each cross-bar in the 
centre of the fifth part from each end 
(see Fig. 1). For example. in a board 
36 in. long the centre of cross-bar wou'd 
be 74 in. from each end. These bars 
should be secured by nails driven from the 
face of the board, and sunk below the 
surface to allow of the board being planed 
into a true surface, 


The method to adopt in facing a laying- 
down board should be as follows:—Plane 
straight the diagonal line lying between 
each of the extreme corners, and when 
this is done draw a pencil line along the 
straightened parts. Now, if the remainder 
of the board be planed level at the points 
lying between these lines, the board will 
be a true surface, that is, it will be per- 
fectly level and without twist. The life 
of a laying-down beard may be cons-der- 
ably lengthened by screwing a piece of 
strap iron on the underside of the board 
at the points where the moulder clamps 
the board to the box for turning over 
purposes. Let us now consider the uses 
and advantages of that form of laying- 
down board known as the ‘Slotted 
Board.”’ 

There is nothing which adds more to 
the cost of column cactings than when 
the pattern has to pass through the 
pattern shop before it reaches the moulder ; 
there is also a certain amount of time 
lost, and this in itself is a very important 
factor in some jobs. Therefore it should 
be the aim of every foundryman doing 
work of this class to have his stock 
patterns so arranged that when an order 
comes in for a column the pattern will 
reach the moulder with the least possible 
delay, and if any boarding is required, 
this can be done by the moulder or the 
man in charge of the patterns, thus saving 
time and labour. Now, this is quite pos- 
sible by a little forethought at the initial 
stage in preparing the stock patterns, 
and by the use of the ‘‘ Slotted Board ” 
which we now have under consideration. 
Let us consider first the preparation of 
these stock patterns; the correct method 
of preparing the pattern for the shaft of 
a piain column is to make the pattern in 
halves, jointed at the parting line, and 
made in lengths of 6 in., 1 ft., 2 ft., 4 ft., 
and 8 ft., and if the design of the column 
contains a base and capital, the pieces 
containing these should each be made 1 ft. 
long; therefore, by putting all the pieces 
together, we have a pattern 17 ft. 6 in. 
long (see Fig. 2). Now, the ad vantage 
to be gained by making the pattern in 
seven pieces, and at the lengths given 
is that it is possible to make a pattern 
from these, any length with intervals of 
6 in., from 2 ft. up to 17 ft. 6 in. 

For example, suppose a column is 
wanted 14 ft. 6 in. long, we would take 
the 8-ft., 4-ft.. and 6-ft. pieces of shaft, 
and tothese add the parts containing the 
base and the capital, which are each 1 ft. 
long, and we have the required length, 
14 ft. 6 in. 
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The “Slotted Laying-down Board” Now, a half of each piece of the pattern 
takes its name from an open part, about is prepared with two guides, one at each 
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length of the board, the sides of which than the width of the slot in the board 
are guarded by strips of iron which are (see Fig. 4), and in this way the different 
sunk to the level of the board (see parts of the pattern when placed on the 
Fig. 3). board are kept in one straight line. 





2 in. in width, which runs the entire end, the width of which is a little less 
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Fig. 4 shows the pattern of the shaft in 
wood, but it need hardly be said that it 
is more economical if there is a run of this 
work to make the different pieces in iron, 
which, of course, would be shell patterns, 
and the parts containing the guides would 
be cast in as webs on the patterns. 

There is still another point to be con- 
sidered, and that is the core; now, unless 
some special preparation be adopted with 
the loam board, a new board or an altera- 
tion on an existing one would be required 
for each different length of column. 

To overcome this difficulty the loam 
board is made in lengths to correspond 
with the different pieces of the pattern, 
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A GERMAN MALLEABLE PLANT. 





So far as is known, the Gelsenkirchen 
Foundry is not only the largest malleable 
foundry of its kind in Germany, but 
in the world. About 12 years ago the 
employment of open-hearth steel for cast- 
ings obtained an extraordinary develop- 
ment, and a number of new steel foundries 
took up the manufacture of colliery truck 
wheels—naturally depressing the price 
considerably—and many people supposed 
that the end of the malleable wheel had 
arrived. However, at the present time 
there are more malleable furnaces work- 
ing than ever. There must be, therefore, 
a very great vitality in this branch of 
trade, which is based upon the economical 
advantages this process possesses as com- 
pared with that of the open-hearth, at any 
rate, for castings of small weight. In 
those works where both methods are in 
use the work is divided. The heavier and 
thicker castings are made of open-hearth 
steel, while the wheels up to a certain 
weight are cast from metal melted in 
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Fic. 1.—PLAN OF THE GELSENKIRCHEN MALLEABLE FOUNDRY. 


and when the pattern is issued to the 
moulder the corresponding pieces of loam 
boards are passed to the core maker. 
Now these pieces of loam boards are pre- 
pared with guide strips in the same 
manner as those on the pattern, and 
these guides fit into a slotted part on the 
core bench (see Fig. 5), each piece being 
held in position by an iron clamp. 

This bench is specially prepared for this 
class of work, but there are some special 
features about it which may recommend 
itself for ordinary work, and these may 
be briefly described as follows:—That the 
loam board is always stationary; that the 
end supports work in a slot, and the posi- 
tion of the core bar in relation to the 
loam board is regulated by means of 
same ; that on to the ends of the supports 
is keyed a disc which has four bearings 
to suit varying diameters of core bars. 


cupolas, and the castings are afterwards 
annealed. The determination of the limit 
of weight depends upon local circum- 
stances. At the Gelsenkirchen Works 
for narrow gauge car wheels it is from 
33 to 40 lbs. per single casting. At Gelsen- 
kirchen the first annealing furnaces were 
prected in 1875 and the first open-hearth 
furnace in 1885. In Fig. 1 is shown the 
plan of the foundry and of the annealing 
shop. The latter possesses 20 furnaces. 
Immediately to the right (Fig. 1) the 
plant for cleaning and other accessory 
machinery is fitted up. 

Special attention is given to the matter 
of transport, to which further reference 
will be made. The two cupolas are worked 
alternately. They have an inside diameter 
of 24 in., and the output per hour is 
two tons, with a consumption of about 
89 per cent. of coke (calculated on the 
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total charge). The furnace is going from 
eight in the morning till six in the even- 
ing. Each of them communicates with a 
masonry stack common to the two. Ths 
blast is supplied through two tuyeres, 6 in. 








Fig. 2.—OVERHEAD ‘I'ROLLEYs. 


in diameter, at 18 in. water-gauge, by 
a Root’s blower worked by electricity. 

The composition of the charge, apart 
from the waste metal, which is melted 
down again, consists of 71 per cent. 
wrought iron and steel scrap and 29 per 
cent. of a special brand of coke pig-iron, 
The scrap must not contain any extra 
large pieces. Limestone is used for flux- 
ing. The use of fluorspar has been dis- 
pensed with as unnecessary. The heavy 
percentage of scrap is required in order 
to obtain the exact chemical composition, 
that is to say, one in which the manganese, 
silicon, and sulphur contents are small. 
The loss in melting, according to an 
average of four separate months’ working 
selected at random, was 4.3 per cent. 
This appears low compared to that met 
with in an iron foundry. The explana- 
tion is that the carbon contents of the 
molten metal are raised from 1 per cent. 
to 3 per cent. by absorption from the coke. 
The heavy consumption of coke is due to 
the character of the scrap. At another 
works known to the writer the consump- 
tion of coke is just as high. 

The hot metal is tapped into ladles, 
which are transported by overhead trol- 
levs (see Fig. 2). Each ladle has a 
capacity of 880 lbs. They are tilted by 
means of a hand-wheel and worm gears. 
Their displacement and guidance are 


effected by means of a fork and a rod, 
which constitute the prolongations of the 
trunnions. By means of a _ hand-wheel 
and a screw spindle the ladle can be raised 
or lowered. The overhead trolley, as is 
shown in Figs. 2 and 3, completely covers 
the whole of the foundry and annealing 
workshop. It serves not only for the 
transport of hot metal, but likewise for 
that of green sand, the castings (see Fig. 
3), the coal, and the ore. In the foundry 
every one of the moulds can be filled from 
the trolley. The change in the direction 
of the hanging cars is effected by means 
of points and turntables (see Fig. 4). The 
latter are furnished with a safety device 
to prevent the car from being derailed 
through careless manipulation of the 
table. After the introduction of the 
trolley, by mutual agreement the wages 
of the moulders was reduced 15 per cent., 
and in addition to this four men to carry 
ladles at 3s. 6d. per day, and two men 
at 3s. 3d. to carry castings, could be dis- 
pensed with. The moulds for the wheels 
and boxes are made in green sand. A 
moulder can turn out from 50 to 60 wheels 
in a day. Under these circumstances the 
introduction of moulding machines does 
not seem required, because the output per 
diem is hardly more _ than _ this. 
Mechanical ramming is not expedient, 














Fic. 3.—OVERHEAD TROLLEYS. 


and the lifting out of the patterns which 
might be done by machinery is relatively 
of trivial importance. The time saved 
would be wasted again, because the moulds 
and flasks would have to be carried to the 
machine, and from it to the casting place 
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It is remarkable that, according to Mr. 
Bosann, writing in “Stahl und Eisen” 
in January, 1903, trained moulders, least 
of all those experienced in casting steel, 











Fia. 4.—DETAILS OF OVERHEAD 
TROLLEY. 


do not turn out as much work as un- 
skilled labourers picked up in the street 
when they become accustomed to the job. 
This is one of the advantages of this 
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—but there is, in addition, a mechanical 
arrangement for pressing together the 
two halves of the iron core boxes. This 
machine is fitted up under the bench of 
the core makers. The cores are dried 
without being blackened. 

The castings consist of white iron, and 
if allowed to cool in the open air would 
crack ; special muffles, therefore, are pro- 
vided as in the case of glass, which are 
heated up to the necessary initial tem- 
perature, and in these the castings are 
allowed to cool (Fig. 5). The latter, 
while still red hot, are placed in the oven 
at one end and withdrawn from the other 
end after having been allowed to cool 
down during the night. The castings are 
then freed from the sand adhering to 
them in an ordinary revolving drum and 
the cores are knocked out. They are now 
ready for the annealing furnace. 

They are next transferred to the charg- 
ing stage common for all the annealing 
furnaces, and are then placed together 
with packing material in the latter. 


















eed 


yee 
» 
N 


4 = \ 
a7 Y 
AY 
Z % 
ia ‘S 
NS 











Fic, 5.—MUFFLE OVEN. 


method of preparing castings. Under- 
neath each rail in the new foundry there 
are two rows of moulds. In this manner 
the floor of the building can accomraodate 
850 wheel moulds. The actual production 
per day, without night shift, is 1,000 
wheels, apart from the boxes. The plant 
is fully equal to this output. The cores 
of the wheels and boxes are made by hand 


When one annealing furnace is full it is 
closed down and heated until the neces- 
sary high temperature is reached. This 
must be maintained for some days. Then 
the firing is moderated, and the furnace 
is finally allowed to cool, and the castings 
are taken out. From the commencement 
of the packing till the time the annealing 
stove is ready for a fresh charge, a period 
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of 21 days is reckoned. One furnace will 
accommodate 1,000 wheels and 250 boxes 
of average size. Considering there are 
three Sundays in these 21 days on which 
the foundry is idle, but the annealing 
process proceeds uninterrupted, it will be 
seen that 21 minus 2 or 18 furnaces are 
required for a daily production of 1,000 
wheels and 250 boxes (that is the charge 
of one stove). Twenty annealing fur- 
naces are provided; two of them at any 
time may be undergoing repairs, without 
interfering with the normal output. 
Fig. 6 shows one of the annealing fur- 
naces of the Gelsenkirchen Works. It 
has an external diameter of 15 ft. 4 in. 
and a height from the floor of the work- 
shop of 18 ft. 104 in. The direction of 
the gas is indicated by means of arrows. 
The castings are placed in the annular 
space marked in the drawing C. The 
vertical channel, with circular section, in 
the middle of the stove, de'ivers the gas 
into the flue communicating with the 
chimney. It consists of a number of 
separate flues made of firebrick. When 
packing and unpacking the castings, one 
flue after another is either put in or 
taken out, as the case may be. 

The packing material employed consists 
of a mixture of the oxides of iron which 
serves the purpose of decarbonising the 
castings. In the mixture the proportion 
of the oxide to the protoxide of iron, the 
low percentage of sulphur, and the size 
of the grains are of importance. Owing 
to these conditions, according to local cir- 
cumstances, differences in the composition 
of the packing material occur. In the 
annealing process the ferric oxide only is 
effective, the protoxide being added as a 
diluting material, which, however, is in- 
dispensable, in order to prevent a too 
rapid decarbonisation. The cause of this 
addition for the purpose of lowering the 
decarbonising action of the material is 
because without it the castings are liable 
to become unsightly and the surface 
porous or totally oxidised for a certain 
distance. The explanation is that there 
are two processes going on. One is the 
decarbonisation outside, and the other a 
transference of carbon from the interior 
to the exterior parts of the casting. The 
latter operation requires time, as experi- 
ence gained in the manufacture of 
cemented steel proves. It is, therefore, 
worse than useless to decarbonise too 
rapidly the surface while the interior 
layers retain their carbon contents. In 
addition to this, iron scale may be formed 
to such an extent as to constitute a com- 
plete envelope to the casting. The sim- 
plest method of introducing the protoxide 


of iron into the mixture is to add a 
proportion of packing material that has 
been already used, and in consequence 
contains a large percentage of ferrous 
oxide. At the Gelsenkirchen Works, where 
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Fic. 6.—ANNEALING FURNACES. 


a very rich red hematite is employed, 
the latter mixed with old material in the 
proportion of 3 to 5, is found by experi- 
ence to answer best. The fragments that 
incrusted the castings and all sintered 
pieces are removed. These contain the 
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highest percentage of the protoxide. Some- 
times hammer scale and mill scale are 
added to the mixture. The sulphur con- 
tent of the iron ore is, to a certain 
extent, absorbed by the castings; so, like- 
wise, though to a much less degree, is the 
phosphorus it contains. The packing 
material must not contain large frag- 
ments; neither, on the other hand, must 
it be too small. In the first instance, a 
sufficiently close contact with the casting 
does not take place, and in the second the 
pieces are liable to sinter and form lumps. 
A uniform granulation, about the size 
of lentils or peas, is best. A careful 
sifting and mixing of the ingredients of 
the. packing material is of the utmest 
importance. In Fig. 1, next to the stack, 
is shown a revolving screen. Into the 
shoot of the latter, boxes brought along- 
side by the overhead trolley, which are 
divided into two compartments of un- 
equal size, discharge the old and fresh 
packing materials together. In the re- 
volving screen the mixing and sifting of 
the mass is effected. The large fragments 
are conveyed away by the trolley, and the 
properly mixed materials are carried by 
the elevator and railway to the different 
annealing furnaces. 

Before charging the annealing furnaces 
they are painted inside with milk of lime, 
in order to prevent any adhesion to the 
walls. The castings are placed in the 
space (C) and the packing material is 
well rammed all round them. They are 
supported in every direction, otherwise the 


sinking of the charge would bind them. - 


When the furnace is filled the castings 
are protected at the top from the action 
of the gas by a roof of firebrick (marked 
D in Fig. 6). The cover E, also of re- 
fractory material, is then put on and laid 
in such a manner that it is stationary, 
when the roof D, with the supporting 
bricks above it, sinks. Arrangements are 
made to ensure accessibility at one spot, 
so as to be able to take out a sample 
for testing. The packing of the cast- 
ings occupies one whole day. The firing 
then begins. On the third day the full 
heat is reached and this is maintained 
until ten days have elapsed since the 
operation commenced. The sample for test- 
ing is then taken, and, according to the 
result, the heat is continued one or two 
days more, or the firing may be stopped. 
The cooling down process, which pro- 
ceeds with closed doors, lasts from three 
to four days, and the unpacking occupies 
another four or five days. An annealing 
furnace, accordingly, is ready for a fresh 
charge after the lapse of from 18 to 22 
days. The unpacking of the stoves, in 
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which the 
loosened 


red-hot 
with the 
of an_ unusually 
It is somewhat alleviated by un- 
packing a number of furnaces simul- 
taneously, when the workmen pass from 
one to the other, thus giving time for the 
top layer they have loosened to cool. The 
packing material is thrown into the 
central shaft F and afterwards shovelled 
out of the flue G at the bottom. The 
castings are removed by hand, for owitig 
to the inconsiderabls lift a crane is not 
necessary. They are then placed in the 
cars of the overhead trolley, from which 
they are shot into a shoot on the floor. 
The waste gas from the anngaling fur- 
naces is used for the production of steam 
(see Fig. 1). The superfluous heat of the 
20 stoves is capable of heating three 
Cornish boilers, with a heating surface 
of 890 square feet. The consumption of 
coal in the operation of annealing the 
castings is considerable, and amounts to 
three tons of fuel for every ton of 
castings. The quantity of fresh ore con- 
sumed is nine tons for one charge. After 
the annealing the old packing ore is 
utilised in blast furnaces, for it is en- 
riched by the process of annealing and 
converted into the form of hard lumps. 
The annealed casfings are freed from the 
coating adhering to them ina drum. The 
wheels, after being heated in a stove, are 
pressed by machinery into moulds and 
thus straightened. The finishing of the 
castings is then undertaken on ordinary 
lathes. The boring of the wheels with a 
vertical drill was not found to answer. 
With the grease boxes the firmly adher- 
ing packing material adhering to their 


mass has to be 
pick-axes, is work 
trying character. 


interiors must ba carefully removed. 
Recently this has been done with a 
pneumatic — tool. The transport of 


material at the Gelsenkirchen Works is 
effected on a track built 6 ft. 6 in. above 
the level of the floor. This elevation 
enables the cupola charge to be shot im- 
mediately on to the charging stage. It 
also affords a convenient height for the 
unloading of coal, ore, and sand for the 
moulds. The overhead trolley has given 
every satisfaction, for, apart from the 
saving in wages, the moulders find their 
work not nearly so fatiguing, and they 
do not suffer from the exhaustion they 
formerly felt after the operation of pour- 
ing the hot metal. One drawback of the 
annealing process is the long time re- 
quired for completing the castings. As 
a rule, a term of delivery sufficiently far 
ahead is allowed, because the goods are 
such as are stocked on a large scale. 
When the time allowed for delivery is 
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short, then the open-hearth furnace has 
to be called into requisition. This, how- 
ever, at Gelsenkirchen, only occurs in 
cases of great urgency, except for heavier 
wheels, which, as already stated, it is 
more economical to cast from the steel 
furnace. 
questna nee 


TRADE TALK. 





Mr. R. Lewis, ironfounder, of Aber- 
dare, Glamorganshire, has been adjudged 
bankrupt. 

Tue Rotary Enorne Company, Limitep, 
has been registered with a capital of 
£200,000 in £1 shares. 

THe Aster ENGINeEERING CoMPANyY, 
Limitep, has been formed with a capital 
of £50,000 in £1 shares. 

Mr. E. E. Donat, mechanical engineer 
and agent, trading under the style of 
Donat & Company, has been adjudged 
bankrupt. 

THe Arrprie Iron Company, LiMiTED, 
a new company, with offices at Mill 
Street, Airdrie, is acquiring the Airdrie 
Iron Works. 

Draxe & GorHAam, LimiTED, are in 
negotiation for the acquisition on lease 
of further premises for the purpose of 
extending their works. 

WE tpiTE, LimiteD, is the style of a new 
concern registered to carry on the business 
of iron and brass founders, etc., at 41, 
Castle Street, Liverpool. 

Tue American industry which is to be 
started at Hull is the manufacture of 
radiators by a company to be known as 
the National Radiator Company. 

Tue Park Lane Fovunpry, Tipton, 
which has been closed for some months, 
is to be shortly restarted by Mr. James 
Ford, of the Jubilee Nut Works, Farn- 
worth. 

Joun Brown & Company, Limitep, have 
decided to commence, at an early date, 
considerable extensions to several of their 
departments at the Atlas Works, 
Sheffield. 

Tue Reviance Brass anv Iron FounpryY 
Company, LiMiTED, is acquiring the busi- 
ness carried on at 90, Tennant Street, 
Birmingham, as the Reliance Metal 
Company. 

Messrs. Stamp, Mann & Company, 5, 
Quayside, Newcastle-on-Tyne, have been 
appointed agents of the Mountstuart Dry 
Docks, Limited, Cardiff, for the Tyne 
ports and Sunderland. 

Tu Glasgow Corporation Water Works 
Committee have accepted Messrs. D. Y, 
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Stewart & Company’s tender for the 
supply of 694 tons of 3-in. to 15-in. 
cast-iron pipes, the price being £3,522 1s. 


Tue shareholders of Price’s Engineering 
Company, Limited, have resolved that the 
company be wound up voluntarily. Mr. 
R. G. Cawker, of 22, Wind Street, 
Swansea, has been appointed liquidator. 


R. Reynotp Jackson & Company, 
Limitep (capital £5,100 in £1 shares) has 
been formed to carry on the business of 
mechanical engineers, etc., with offices at 
11 and 13, High Street, Notting Hill, W. 


Britannia Founpry, Limirep, is the 
name of a company formed with a capital 
of £2,000 in £1 shares, to acquire the 
business carried on at the Britannia 
Foundry, Burnham, Buckinghamshire, by 
J. Thomas. 

Aw explosion occurred at the Irthling- 
borough Iron Works, Wellingborough, re- 
cently. A ladle of molten iron was being 
conveyed from the furnaces into the 
foundry, when the mass exploded, burning 
several men. 

Mecnan & Sons, Limirep, of Glasgow, 
are supplying 20 miles of riveted steel 
water mains, with Kimberley collar joints, 
varying from 22 in. to 16 in. diameter, 
to the order of the Rand (Transvaal) 
Water Board. 

Crarke, CnapMan & Company, LimiteD, 
have arranged to devote the whole of their 
present workshops to the manufacture of 
winches and windlasses alone. They have 
decided to build other shops for general 
engineering work. 

Messrs. Yarrow & Company, the well- 
known Thames shipbuilding firm, have 
been inspecting sites in different parts of 
the country for the purpose of removing 
their works. The company requires about 
six acres of ground. 


Mr. W. L. Spence has resigned the 
office of engineer to and managing 
director of the British Electric Plant 
Company, Limited, Alloa, and is now 
practising as a consulting engineer at 31, 
St. Vincent Place, -Glasgow. 


Tue Midland coach ironwork manu- 
facturers have resolved to reduce gross 
discounts by 24 per cent., both for the 
home and export trade. This alteration 
is equivalent to an increase of a little 
more than 5 per cent. in net prices. 


J.S. Farrrax & Company, Limitep, has 
been registered to carry on the business 
of mechanical, hydraulic, and general 
engineers, etc. The registered office is at 
Kew Bridge Engineering Works, 100 and 
102, Strand-on-the-Green, Chiswick, W, 
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Contractors to h.aS. Government. 





Telegrams: 
**LADLES, MANCHESTER.” 





JAMES EVANS & CO., Excinzers, 


BRITANNIA WORKS, MANCHESTER. 








OBITUARY. 


Mr. W. H. Greenwoop, managing 
director of the Birmingham Metal and 
Munitions Company. 

Mr. W. MarsHatt, manager of the 
Midland Railway Carriage and Wagon 
Works, Shrewsbury, in his 70th year. 





Mr. G. R. SrepHenson, past President 
of the Institution of Civil Engineers, and 
chairman of the engineering and _ ship- 
building firm of Robert Stephenson & 
Company, Limited. 


Mr. J. D. Duckett, of Glasgow, who 
started business at Messrs. Morgan, 
Macauley & Wade's Baths Foundry, 


Rotherham, and later entered the service 
of Messrs. George Wright & Company, 
Burton Weir Works. After staying there 
a while he accepted the post of works 
manager to Messrs. Musgraves, of Belfast. 
He held this position five years, and then 
removed to Carron to act as assistant 
foundry manager. Subsequently he took 
over the management of the Milton Iron 
Works, Glasgow. In conjunction with 
Mr. W. Badger and Mr. J. Badger, of 
Rotherham, Mr. Duckett invented and 
patented a sand moulding machine for 
making moulds by machine, specially 
applicable to flat work for the stove, 
grate, and ornamental casting trade. 
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PERSONAL. 





Srrk CyHartes Mark Parmer recently 
completed his 83rd year. 

Mr. F. S. Stepnen has been appointed 
a director of the Dundee Shipbuilders’ 
Company, Limited. 

Mr. J. B. Marsuatt has been appointed 
Director of Dockyards in succession to 
Sir James Williamson. 

Tne gross value of the estate of the 
late Mr. Alfred Morcom, of Belliss & 
Morcom, Limited, is £217,017. 


Tue honorary freedom of the borough 
of Newcastle (Staffs.) has been presented 
to Sir Alfred Seale Haslam, M.P. 

Mr. Rosert Bucuanan, President of the 
British Foundrymen’s Association, has re- 
signed the position of foundry manager to 
W. & T. Avery, Limited, Soho Foundry, 
Birmingham, having accepted the position 
of joint managing director of Chamberlin 
& Hill, Limited, Chuckery Foundry, 
Walsall, and Phenix Foundry, Lichfield. 
Mr. Buchanan will be free to do consult- 
ing work on all matters relating to 
foundries, and he will be succeeded at the 
Soho Foundry by Mr. J. B. Tattersall, 
of Nottingham, late of Bolton, Lanca- 
shire. 





EFFICIENCY ! 


THE ‘‘PERKINS” PATTERN MAKERS’ BENCH, 


Designed and Built by a Pattern Maker. 


ECONOMY ! 








QUICK GRIP VICES. 








ADVANTAGES: 


Movable Tool Rack. Simplicity. All Attachments (interchange- 
able) adapting themselves to any shape of work. Low Price. 
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The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated “A.A.A.” Coppee 
Foundry Coke, carefully selected, and despatched in sheeted 
wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904, 

We have been using your Selected Foundry Coke for some considerable time. 

We have pleasure in stating that we are very pleased with it, as we find we get sounder and 
cleaner castings, more free from blow-holes and other defects, than we formerly dic. 





From MOUNTFORT PHILLIPS & Co., Liantrissant. 
Liantri: sant, October asth, 1904. 


In reference to the Foundry Coke you have been supplying us with for the last six months, we 
have very great pleasure in letting you know that it has given every satisfaction, and that our Works 
Manager and Workmen give it the highest praise. 


Elders Navigation Collieries,\». Cardiff. 
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LISTS ! HAVE YOU A GOOD LIST OF FOUNDRIES, IRON, 
* STEEL, ENGINEERING WORKS AND COLLIERIES? 








This publication is compiled by Specialists, 
and the field it pi is p liarly its own. 
ITS CLAIM IS ACCURACY. 


RYLAND’S DIRECTORY (issicr’t: x'contury in the trades 9 which 


it appeals. 











_Its_ staff is largely composed of Engineers who have either served their 
time in the shops, or are technically educated. This expert sifting means a 
great monetary saving to those requiring a directory. 


Ti you are desirous of pushing your business in the Colliery, Iron, Steel, 
Tinplate and Engineering Trades, either as Producer, Manufacturer, Merchant, 
Agent, Traveller, ete., it wouid prove most valuable to you. 


NINTH EDITION, 1905, &  supscrIPTION ORDER FORM. 
TO BE PUBLISHED ©| Enclosed please find............ value 25/- for 





‘LOO SIHL LO0 


®) the 1905 issue of Ryland’s Directory. | 
oo | 
SHORTLY. | I issanindaiined cbibciinsstninemenndmeiels 
Price (Prepa'd) 25/- Nett. es SID ° <cccnnccadibabincniaten tebiiadmeadiainetiait | 

Sa ates” taliesilins NT vesessrnear inca ena al | 


Publishing EAGLAND & Co., Ltd., 165, STRAND, London, W.C. 
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A numper of the friends of the late 
Mr, A. P. Head have decided to raise a 
fund in his memory to establish a gold 
medal or scholarship in connection with 
the Engineering Department of the 
University College, London. 


Cotonet Hugues, a director of William 
Jessop & Sons, Limited, and Messrs. 
Saville & Company, is the new Lord 
Mayor of Sheffield, while Colonel C. J. 
Stoddart, who has been re-elected Mayor 
of Rotherham, is managing director of the 
Parkgate Iron and _ Steel Company, 
Limited. Mr. M. Murray, Mayor of 
Wallsend, is secretary of the Wallsend 
Slipway and _ Engineering Company, 
Limited. Mr. Malcolm Dillon, of Jarrow, 
who has accepted office for the third 
successive year, is head of Palmer’s Ship- 
building and Iron Company, Limited. 


——g—— 


QUERIES. 


Cvrota Cuarces.—‘‘ E. G. W.”’ writes: 

We have a large cupola that we seldom 
use on account of it being too large and 
too expensive for our size of blows. I 
am altering it, making it with a receiver 
and lining it to 30 in. 

Would you kindly inform me what you 
consider the most suitable weight of 
charges for a cupola of this dimension, 
the amount of coke between the charges, 
and the blast pressure. 


Mr. C. E. Aten replies: —Taking the 
30 in. to be internal diameter, a cupola 
of such dimensions should take iron 
charges, mixed pig and scrap, 16 ecwts. 
No one can give a correct estimate of the 
fuel necessary, as no two cupolas give the 
same results. The quality of the coke, 
the refractiveness of the iron, and the 
cupola itself have much to do with the 


coke consumption, while, equally, the 
cupola man will have a considerable in- 
fluence on the consumption of fuel. But 
ordinarily, about 8 lbs. of coke per 1 ewt. 
of iron in charging should give good re- 
sults. To this must be added the coke 
used in the bed, a quantity which is more 
or less variable. We thus have to take 
the 128 lbs. of coke charged with the 
15 cwts. of metal, less the proportion for 
the first charge, but plus the proportion 
of coke in the bed. Static pressure of 
blast at cupola, 14 ozs. per square inch. 


* ~~ = 


Casting Bronze Rotyp an_ Iron 
Crentre.—‘‘D. B.’’ writes:—‘‘ We have 
tried casting a number of gun-metal and 
also phosphor bronze rings around a 
cast-iron centre, which we heat to a 
dark red before pouring around our 
bronze or gun-metal. These rings vary 
from 12 in. diameter to 5 ft. diameter, 
and from 1 in. to 3 in. in thickness, and 

in. to 6 in. in width. We have deep 
grooves to cut into these rings, but have 
been sorely troubled with their showing 
blow-holes when we machine down into 
wy Is there any way of overcoming 
this? ”’ 





STIGNIC PAINT. 


NEWEST AND BEST WASH FOR 
STEEL FOUNDERS. 


PLASTIC CUPOLA GANISTER. 


Finest MATERIAL FOR LINING CUPOLAS 
AND FURNACES AND SETTING FiRe-OLAyY 
BRIcKs. 


S—* STEEL MOULDERS COMPO. 





STEPHENS & CO., Kidwelly. 








Ganister, Cupola Blocks, Fire Bricks, 


Fire Clay. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
Steel Moulders’ Composition, Silica Cement. 








Telegrams: “‘LOWOOD, DEEPCR.” 





J. GRAYSON LOWOOD & Co., Ltd., 
DEEPCAR, nr. SHEFFIELD. 
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| Prevevrion OF BLOWHOLES IN GAST IROM. 


A tin of our special compound 

fy fixed on a rod is held at bottom of 
et ie ladle as shown; a strong re-action 
——- being thereby set up frees the iron 
from gases and impurities, which 
rise to the top. 











RESULT: A denser casting of 
finer grain with increased strength. 














For Particulars apply to— 


THERMIT LIMITED, 


27, MARTIN’S LANE, CANNON STREET, 


Telephone — 3749 Central. 

















Telegrams—‘ Fulmen,” London. LONDON, E.@, | 
MACHINES. For all Purposes. WHEELS. 
Complete Emery 
with Emery or 
or Corundum 
Corundum _m from 
Wheels from = lin. x 1 in. 
as —_——s ; fa 
upwards. “caadenete Ss — 50 in. x12 in. 
_ i) 
Special = : Y Ss 
Machines Enquiries 
Designed. solicited. 





MITCHELL’S EMERY WHEEL @o., 


Mill Street, Bradford, MANCHESTER. 


Also at LONDON, GLASGOW, and BELFAST. LISTS FREE. 




















PRICES OF METALS. 





The following table shows the approxi- 
mate latest prices and position of stocks of 
metals during the past two years :— 





METALS, 1904-5. 1903-4. 
Iron—Scotch pig { 
warrant — _oeee boc cocesesccese -- 
—Middlesbro’ — | 
rants ... a er =—l 186 
—W.C, M/nos wd 
mer se. SI Rcuaudueasy-0ne ee 53.6 
—Stock, Scotch, | 
Nov. 30 | Sr 16,200) es 
Coprer- -Chili bars, | 
GMB. <<) ee £78 0,0Q)...... .....£67 6/3 
—Stock, E urope & 
afloat. tons |...... 13,690} 16,014 
Tin—English ‘ingots | 
ton |......... £159 10/0}..... ... - 
—Straits vee ON |.2,...... £156 10/0)......... £136 15/0 
—Stock, Ldn. Hind | 
and afit § REND fcccesces 10,398}......... «. 11,735 
Lead—English pig | 
TEED. fesceceses £16 7/6)...... £12 0.0 
Spelter—Ord. Sie 
sian ON .. £28 12/6)......... £25 2/6 
Quicksilver-(75lb.) 
BOCES |....0-000- £7 5,0) {7 15/0 
Aatimeny— Regu- | 
. see WOME lececiscosees £52 10 0} pablligeticws = 
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CASTINGS. 


In the Cleveland district the following 


are the nominal rates current for cast- 


ings :— 

£s. d. £s.d 
Columns (plain) .. - 612 6 to 7 2 6 
Pipes, 14 to 2} in. - §26to 65 0 
pa 3 to 4 in.. . 415 0 to 5 5 0 
” 5 to Sin. . 42 6 to 415 0 
» 10 to 16 in.... . 412 6 to 415 0 
18 to 24 in.. -. 412 6 to 415 0 
Chairs - 31 0 to 317 & 

Floor plates (open 
sand) 326 to 35 0 

Scrap. 


The quotation for scrap subject to mar- 


ket fluctuations is as fcllows : —Engineers’ 
heavy scrap, 55s. to 60s.; ditto light 


scrap, 22s. 6d. to 25s.; clean serap brass, 
44s.; clean scrap copper, 73s.; lead 
(usual draft), 14s. 3d.; tea lead, 13s.; 
zine, 22s. 6d.; hollow pewter, 105s. ; black 


pewter, 70s. per ewt. 








SILICA FIRE BRICK Co., 
OUGHTIBRIDGE. 

















GROUND GANISTER 


Wet or Dry. 


Silco Cupola Bricks, 90°/. Silica. 
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Established 1863. 
Jas. Durrans & Sons, 











PHCENIX WORKS, PENISTONE, 
Nr. Sheffield. 
Manufacturers of all 


FOUNDRY EQUIPMENTS 


Composition Black Lead, 
Plumbago, Core Gum, White Dust, and Coal Dust. 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, Casting 
Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, Core Ropes, 
Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, &e. 


IMPROVED FOUNDRY RATTLER or FETILING DRUM. 

















TM 











seHUEEUUERD 





“giv ce 
These Machines are invaluable for a Foundry, doing a larger amount of work of a superior quality, 
ina much shorter time than can be done by hand, without skilled labour. 
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PATENT HYDRAULIC CORE-MAKING MACHINE, 


This Machine is capable of making Cores of almost any description 
and has a capacity of from 5 to 10 times that of handwork 


Also constructed for hand or compressed air. 
fend us Sketches of your Cores and we will submit proposals. 


MOULDING MACHINES, SAND MIXERS, &c. 
THE LONDON EMERY WORKS CO.. PARK, TOTTENHAM, LONDON, NW. 


(DEPARTMENT “C.”) 
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The NEW 


Portable Mould Drier 


The Latest Foundry Time Saver. 














J. W. & C. J. PHILLIPS, 


|\Engineers 
23, COLLEGE HILL, LONDON, Eng, 


Telegrams: ‘‘COLLOQUIAL, LONDON.” Telephone: 10122 CENTRAL. 
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THESE MACHINES MAY BE RENTED, _ = 
The McClelland Patent 


SAND MOULDING MACHINE 













WILL SAVE 


Revolutionises 
Foundry Work by FROM 
Simple and Direct " . 
Methods Satisfac- 70°), to 90°), 
tory [to both Em- IN COST 
ployers and OF 


ld 43 
ae MOULDING. 





— oo = 


Type A.— Power Operated Carriage run under Rammer, Mould Rammed, Carriage Returned 
and Box Lifted, all Autcmatically. Arrarged for one or two men to work continuously. 


NO OTHER SAND MOULDING MACHINE HAS THE SPEED, 
SIMPLICITY AND STRENCTH OF THIS. 


TURNS OUT BETTER MOULDS AND CASTINGS THAN BY HAND. 


THE SAFETY TREAD SYNDICATE, 


15, BARBICAN, LONDON, E.C. 


Telephone, 5646 Bank. Telegraph, “ Unslipping,” London. 
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FOR SALE AND WANTED. 





Be FOUNDRY .—Wanted, a Brass 
Foundry, with Offices, or Factory suit- 
able for a Brass Foundry, in or near London. 
—Apply, stating rent or other terms, to Box 
542, Offices of THE FOUNDRY TRADE JOURNAL, 
165, Strand, London, W.C. 


Fok SALE, “ Root’s” Patent and other 
Foundry Blowers. 
No. 2A size by “* Daglish,” Glasgow, 43 in. outlet 


No.1A ,, ,, “‘ Allday,” Birmingham, 6in, ,, 
No.3 ,, ;, ‘* Wilkinson’s” Patent, 6in. ,, 
No.5 ,, ;, ** Thwaites” ins 142 in. ,, 


*« Lloyd’s ” Patent Fan as new, 8 in. 


—For full details address J. Licur, Wolver- 
hampton. 
ASTINGS.— For Gcod, Sound 


Machinery Castings, in Green or Dry 
Sand or Loam, up to 15 tons in weight, and 
Machined if required, apply to RoszE, Downs, 
AND THompson, Lrp., Old Foundry, Hull, 


Special Quotations for Quantities. 


FOR SALE AND WANTED.— 


continued, 








IME.—HYDRAULIC LIME suitable for 

concrete, also for building purposes, 

foundries and gas works.—THO3. MOAKEs, 
Stanton Hills, Mansfield. 





RUCIBLE STEEL CASTINGS for 
Collieries, Works, and Engineers, from 
enstomers’ patterns; machined if desired.— 
P. T, WooDRUFF AND Co., Machen, Newport, 
Mon. 


MOULDING SAND 


ALL METALS. 


The noted Birmingham quality is sent 
all the World over. 











For Prices— 
J. WILLIAMS, 
ICKNIELD SAND MINES, 
BIRMINGHAM. 


Also Manufacturer of Fine Grade Coal 
Dust and Foundry Blackings. 














7 








ROOTS BLOWERS. 





ALLDAYS & ONIONS PNEUMATIC ENCINEERING CO., LTD., BIRMINCHAM. 


AND AT 20 BUCKLERSBURY, LONDON, E.C. Telegrams: “‘ ALLDAYs, EIRMINGHAM,” 
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FOUNDRY .. 
EQUIPMENT. 


CUPOLAS. LADLES. 
MIXERS (2 types). 
CORE MACHINES (2 types). 
BAR TESTING MACHINE. 
PNEUMATIC CHIPPERS. 

. - RAMMERS. 


9 RIDDLES 
(3 types), 
MOULDING MACHINES 
Rotary Sand Mixer and Riddling Macl.:ne. (Pneumatic, Turnover 














CATALOGUE FOST FREE. and Hand-press). 
OVERHEAD TROLLEY TRACK. FOUNDRY SUNDRIES. 


HORACE P. MARSHALL & CO., LEEDS. 














AIR COMPRESSORS 


DRIVEN BY STEAM, BELT, OR ELECTRICITY. 


‘2ajUeIeENZ SY}JUOW ZI pur 
ZusyIOM JuUaiC ‘ADUIIH2 YSrpy 


HORIZONTAL & VERTICAL. 
Single Stage & Compound Types 


SAND BLAST APPARATUS for cleaning large & small Castings, either steel, iron or gun metal. 





Tilghman’s Patent Sand Blast Company, Ltd., 
BROADHEATH, near MANCHESTER. 

















